
A L ERA
Region 8

U . S . E n v i r o n m e n t a l P r o t e c t i o n A g e n c y
Region 8
999 18 t h S t r e e t
S u i t e 500, 8EPR-ER
Denver, C o l o r a d o 80202-2466

Screening Plant Removal A c t i o n Work Plan
Libby, Montana Asbestos Emergency Response
Project
May 17, 2000

S D M S Document I D

2000505

Prepared by:
U . S . D e p a r t m e n t o f T r a n s p o r t a t i o n
Research a n d S p e c i a l Programs A d m i n i s t r a t i o n
J o h n A . V o l p e N a t i o n a l T r a n s p o r t a t i o n S y s t e m s C e n t e r
E n v i r o n m e n t a l E n g i n e e r i n g D i v i s i o n , D T S - 3 3
55 Broadway, Kendall Square
Cambridge, Massachusetts 02142

Contrac tor s u p p o r t p r o v i d e d by:

F e d e r a l P r o g r a m s C o r p o r a t i o n
One C a m b r i d g e P l a c e
50 H a m p s h i r e S t r e e t

C a m b r i d g e , M a s s a c h u s e t t s 02139



Contents

Section 1 - Introduction
1.1 Project Understanding ......................................................................................................... 1-1
1.2 Background Information for Operable Unit 02....................................................................... 1-1

1.2.1 Current Usage..........:.„...........„.................................................................................... 1-1
1.2.2 Historic Usage............................................................................................................... 1-4
1.2.3 Operable Unit 02 Area (Acreage)................................................................................. 14
1.Z4 General Condition Operable Unit 02........................................................................... 1-4
1.2.5 Soil Conditions.............................................................................................................. 1-9
1.2.6 Existing Infrastructure and Utilities............................................................................ 1-9
1.2.7 Existing Vegetation..;.................................................................................................... 1-9
1.2.8. Availabil i ty of Water;.................................................................................................. 1-10
1.Z9 Surrounding Properties.............................................................................................. 1-10
1.2.10 Excavation Considerations......................................................................................... 1-10
1.2.11 Cultural Resource Survey........................................................................................... 1-10
1.2.12 Transportation and Disposal Considerations and Options..................................... 1-12
1.2.13 Special Considerations................................................................................................ 1-12

Section 2 - Removal Action Work Flan
•2:1" Logistic^ and Special Considerations....................:................................................................ 2-1

2.1.1 Operable Unit 02.....».................................................................................................... 2-1
2.1.2 Disposal at Abandoned Vermiculite Mine.................................................................. 2-1
2.1.3 Project Execution Plans.......:.:....................................................................................... 2-2
2.1.4 Test Pit Program............................................................................................................ 2-2

2.2 Information Needs for Remedial Design Plans and Specifications....................................... 2-2
2.2.1 Conduct Land Survey................................................................................................... 2-3
2.2.2 Plantings Survey........................................................................................................... 2-3

2.2.3Remoyal of Potential Regulated Asbestos Containing Materials (RACM) and
Demolition of All Structures............................................................................................................. 2-3

2.Z4 Removal of Potential Asbestos Containing Soils........................................................ 2-4
2.2.5 Inventory and Removal of Property Contents............................................................ 2-4
2.2.6 Prepare Heal th and S a f e t y Plan Requirements........................................................... 2-4
2.2.7 Prepare Construction Quality Control and Quality Assurance Plan........................ 2-5
2.2.8 Prepare Air Monitoring Requirements........................................................................ 2-5
2.Z9 Prepare Decontamination and Dust Suppress ion Requirements.............................. 2-7

2.2.9.1 Decontamination and Dust Repression Requirements.................................. 2-7
2.Z9.2 Decontamination Procedures.......................................................................... 2-8
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Sect ion 1
Introduc t i on
1.1 Projec t Unders tanding
The Environmental Engineering Division (DTS-33) of the John A. V o l p e National
Transportation Systems Center (Volpe Center) is providing environmental
engineering and contaminant removal support to Region 8 of the U.S. Environmental
Protection Agency (EPA). The V o l p e Center and their contractor, CDM Federal
Programs Corporation (CDM) and it ' s subcontractor, Pacific Environmental Services,
Inc. (PES), along with the Volpe C e n t e r ' s removal/demolit ion contractor, MARCOR
Remediation, Inc. (MARCOR), have been requested to prepare a Removal Action
Work Plan (RAWP), and Remedial Action Cost Estimate for the Libby Asbestos
Project in Libby, Montana. The V o l p e Center is functioning as coordinator of this
e f f o r t , consolidating information provided by CDM, PES and MARCOR.
The Libby Asbestos Project includes time critical removal actions at two locations of
the Libby Asbestos Site (the Si t e) located in Montana, within Sections 3 and 10,
T.30N., R.31W. of the Libby Quadrangle, in the county of Lincoln; the Export Plant
(herein referred to as Operable Unit 01) and the Screening Plant (herein referred to as
Operable Unit 02). This RAWP is for removal of asbestos contamination, building
demolitions, and contaminated soil removal at Operable Unit 02. Operable Unit 02 is
located at the base of the abandoned vermiculite mine. It is our understanding that
EPA has designated the work at the Operable Unit 02 as a fund-lead.
As a f ir s t s tep toward completing a RAWP for Operable Unit 02, a walkover was
conducted on April 11-12,2000. Fol lowing is a summary of the walkover and
supplemental, relevant information obtained since then.
1.2 Background Informat ion for the Operable Unit 02
Information included in this section was obtained during the walkover and
subsequently from copies of excerpts from an a s s e s s o r ' s report prepared for the
owners of the Operable Unit 02. Figure 1-1 provides the general locus plan of
Operable Unit 02 and the abandoned vermiculite mine. Figure 1^2 provides the
location of Operable Unit 02 and the abandoned vermiculite mine on the USGS
Quadrangle.
1.2.1 Current Usage
Operable Unit 02 is currently operated primarily as a nursery and related product
sales, storage for nursery and related supplie s , and leased storage for recreational
vehicles, boats, automobiles, and other items. Photographs of Operable Unit 02 taken
during the walkover are provided in A p p e n d i x A.
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Section 1

1.2.2 Historic Usage
Operable Unit 02was utilized to sort mined vermiculite by grade. The vermiculite was
transported to Operable Unit 02 by truck, sorted and bulk stored in two sheds at the
fa c i l i ty . The vermiculite was then loaded onto a conveyor(s) and transported across
the Kootenai River. Once the vermiculite was transported across the river to the
railroad track, it was loaded onto rail cars for transportation and distribution and
trucked to Operable Unit 01.
1.2.3 Operable Unit 02 Area (Acreage)
Total acreage of Operable Unit 02 includes two sections of the property. These areas
will be confirmed by the survey to be performed at the start of the project. Operable
Unit 02 is approximate ly 21.10 acres (according to county records), located on the
northeast side of the Kootenai River, approximate ly 4.5 miles northeast of Libby,
Montana. Highway 37 runs through the northeast quarter of Operable Unit 02. The
remaining portion of the property is in two parcels. The portion northeast of the
highway is a triangular shaped parcel containing approximate ly 1.83 acres. The
balance of the area between the highway and the river is approximate ly 16.70 acres in
size. Of this portion, approximately 5.0 acres are in orchard and pasture in the south
portion and 4.0 acres border on the river in the northwest portion. A building site
containing approximately 7.70 acres is located in the middle of the property. The
overall dimensions of Operable Unit 02 are 608.28 fee t on the north; 1317.46 fee t on
the east; 495 fee t on the south; and approximate ly 1,400 +/- feet along the Kootenai
River on the west These dimensions do not include the railroad loading area on the
southwest bank of the Kootenai River.
1.2.4 General Condition
The Operable Unit 02 is accessed through a gated entrance off of Highway 37. Access
road conditions vary throughout the property. The main access road is paved,
reportedly with asphalt paving (3 to 6 inch overlay) over a graded subgrade with
compacted base materials. Unimproved roads are in fair condition; however,
vermiculite was visible at a number of locations on and adjacent to these roads. Road
access appears to be adequate to support future removal activities. Total area of
asphalt and concrete (including building slabs, approx imate ly 62,594 sq. ft.) is 171,994
sq. ft. A large amount of concrete and asphalt paving is located on the building site.
There is approximate ly 99,000 sq. ft of asphalt paving and approximate ly 10,400 sq.
ft. of concrete paving. The asphalt paving in most cases appeared to have a thickness
of 4 to 6 inches. The concrete paving observed had a thickness of 6 to 12 inches.
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Section 1

The improvements at Operable Unit 02 consist of a mix of older industrial buildings
and newer commercial nursery structures, together with improvements and
landscaping. The buildings consist of an o f f i c e / d w e l l i n g and attached solarium, f iv e
or six commercial green houses, a shade house, a large shed, a smaller open-front
shed, several auxiliary buildings, and a mobile home. Additional improvements
include an aboveground fuel storage tank, an aboveground water storage tank, a
large area of concrete and asphalt paving, numerous ornamental plantings, and other
landscaping and improvements. Figure 1-3 di splays the general layout of Operable
Unit 02.
Nursery O f f i c e and O w n e r ' s Residence
The nursery main o f f i c e and the o w n e r ' s residence are located in the center of the
property, built on concrete slabs with a wooden frame with steel and fiberboard
siding. The roof of the o f f i c e and residence is enameled steel. The o f f i c e / dwel l ing and
attached solarium measure as fo l lows:
Dwelling 1,592 sq. ft.
O f f i c e 816 s q . f t .
Solarium 304 sq. ft
STRUCTURAL AREA SUBTOTAL: 2,712 sq. ft.
Greenhouses
The a s s e s s o r ' s report noted f ive (5) greenhouses that were built between 1994 and
1997. The greenhouses are constructed of welded steel tubing on approximately 4-foot
centers. The two oldest large greenhouses have air-inflated side walls with steel sided
end walls, electric lighting, exhaust fans and are equipped with 250,000 BTU propane
space heaters and 30^foot boom sprays. The two newest large greenhouses have no
end walls or siding, but are equipped with PVC sprinklers. Four of the greenhouses
were built on asphalt paving. The f i f t h greenhouse has 12 ft by 12 ft concrete f oo t ing s
mat support the walls. The fifth or south greenhouse is on a concrete slab and
equipped with an 180,000 BTU heater, exhaust fans and PVC sprinklers.
Large Greenhouses

Four (4) at 5,160 sq. ft each 20,640 sq. ft.
Smaller Greenhouse

One (1) at 2,520 s q . f t . 2̂ 20 sq . f t .
Extension 720 sq. ft

STRUCTURAL AREA SUBTOTAL: 23,880 s q . f t .
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Section 1

Shade House and Fruit Stand
The shade house is reported to be constructed of a metal frame on f ive- foo t centers
with a total area of 2,070 sq. ft. The shade house has particleboard end walls and a dirt
floor. An additional frame structure used as a frui t stand is located just off of the
highway right-of-way. It has a total area of 992 sq. ft. and is constructed of galvanized
steel
Shade House 2,070 sq . f t .
F r u i t S t a n d 992 sq . f t .
STRUCTURAL AREA SUBTOTAL: 3,062 sq. f t .
Long Shed . ; . .
The long shed is a large part ial ly open shed with dimensions of 140 ft. by 280 ft =
39,200 sq. ft. with an average wall height of 30 fee t The long shed is the largest
building and is located southwest of the o w n e r ' s residence and main o f f i c e . The long
shed was constructed in a cut slope on the property. The frame is constructed of 6-
incH steel"!" beams with reinforced concrete footings. A10 to 12 inch reinforced
concrete slab extends throughout the long shed. The roof of the long shed is
constructed of steel girders with overlapping and cascading galvanized corrugated
steel deck: The structure appears to be sound and in fair condition. A number of the
support columns are twisted and de f l e c t ed . The roof is in need of repair. The ceiling,
between fhe overlapping corrugated galvanized steel panels, horizontal surfaces, and
the interior walls contain vermiculite and other debris.
West Shed
The west shed is a smaller open-front shed and is similar in design to the long shed
and constructed of similar materials. The dimensions of the west shed are 37 ft 6 in.
by 108 ft. = 4,050 sq. ft. with an average wall height of 16 fee t The west shed does not
have a concrete slab floor. One half of the f l o or is wood and the other half is a dirt
f loor. Asphal t paving surrounds the west shed underneath the roof overhang. The
west shed is in average to fair condition.
Break Room
Adjacent .to the northeast corner of the long shed is the break room. The break room is
constructed of a wooden frame with steel siding and roof. The break room was
constructed on 10 to 12 in. thick, steel reinforced concrete slabs. The break r o o m ' s
structural area is 187 sq. ft. This structure is in fair condition.
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Section 1

Lab and Extraction Room
The lab and extraction room is a wood frame structure with concrete and wood f l oor s
with an overall area of 120 sq. ft. This structure provides direct access to the
underground tunnel system.
Long Shed 39,200 sq. ft
West Shed 4,050 s q . f t .
Break Room 187 sq. ft
Lab and Extraction Room 120 sq. ft
S T R U C T U R A L AREA SUBTOTAL: 43,557 sq. ft
Underground Tunnel s
The underground tunnels are located underneath the long and west sheds and
underneath the outside to the southeast of the long shed. The largest tunnel ("L"
shaped horizontally) is 470 fee t in total length being 5 feet wide and 6 ft 2 in. tall The
smaller tunnel ("U" shaped horizontally) is located to the southeast of the long shed
and is 370 feet in total length. This tunnel varies in width from 5 to 6 feet and is 6 to 7
f ee t tall. The tunnels have an interior area of 28,500 cu. ft These tunnels are
constructed of steel reinforced concrete approximate ly 12 in. thick in the f loors, walls,
and ceilings. The f l o o r area of these structures is approximately 4,570 sq. ft.
"L" Shaped Tunnel 2,350 sq. ft
"U" Shaped Tunnel 2,220 sq. ft.
S T R U C T U R A L AREA SUBTOTAL: 4,570 sq. ft
Manufactured H o m e / O f f i c e
A1979 C l i f t o n o f f i c e trailer is located northeast of the nursery o f f i c e and O w n e r ' s
residence. Its total area is 395 sq. ft with dimensions of 10 ft by 39 ft 6 in. The trailer
is set on blocks and has metal skirting and siding. This o f f i c e trailer is referred to as
the "Guest House."
Manufactured H o m e / O f f i c e 395 sq. ft
STRUCTURAL AREA SUBTOTAL: 395 sq. ft.
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Section 1

Other Items and Debris Observed
Other items and debris observed at Operable Unit 02include:

•Recreational vehicles (RVs), automobiles, and boats stored inside the long shed
•Steel silos and hoppers stored outside the long shed
•Evaporative cooling units and metal debris stored outside all four sides of the

long shed
•Underground storage tanks stored outside the long shed
•Aboveground fue l storage tank
•Aboveground water storage tank
•Nursery inventory and packing material stored throughout the property
•Mushroom farm (3,000+ buckets) housed inside the underground tunnel system
•Four (4) propane tanks, kerosene and diesel ASTs on the property
•Landscaping with 30,000 sq. ft. of grassy lawns, many small trees, and ornamental

plant s
•Fencing consisting of 6-foot chain link and barbed wire
•Small orchard
•Horse corral

1.2.5 Soil Conditions
Soil conditions observed at the excavations near the underground tunnel entrances
consisted of medium grained sand, cobbles (6 inch minus) and boulders. Topso i l at
Operable Unit 02 as sandy loam soil containing some silts and clay. Vermiculite was
observed in some surface soils adjacent to and on access roads. No exploratory soil
samples or boring logs have been reviewed.
1.2.6 Existing Infra s truc ture and U t i l i t i e s
Paved access roads, telephone, water, sewage or septic disposal system, and electrical
power are available at Operable Unit 02. There may be an underground storage tank
(UST) located on the property. A sprinkler system is located on the property.
1.2.7 Existing Vegetat ion
Existing vegetation consisted of grass, small trees of various types and ages,
ornamental plants , and f lowers.
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1.2.8 Availabi l i ty of Water
Water is provided to Operable Unit 02 by a cased water well drilled in 1973 that is
rated at 30 gallons per minute. Water rights to Rainy Creek include commercial use.
The property owner reports that he has water rights to the Kootenai River.
1.2.9 Surrounding Properties
The property lies between Highway 37 on the east side and the Kootenai River on the
wesL Abutters to the north and south will be identi f ied in the survey. The boundaries
of the Wise and Pump House properties located to the south of Operable Unit 02 will
be ident i f i ed in the boundary survey.
1.2.10 Excavation Considerations
Excavation at Operable Unit 02 will need to be conducted in a careful and cautious
manner. The property owner reports that the former owner of Operable Unit 02
constructed a number of underground structures on the property. The locations and
dimensions of underground structures, other than the tunnels, are unknown at the
present time. A test pit excavation program to provide this information is
recommended prior to full-scale excavation activities beginning at Operable Unit 02.
In addition, the f o l l ow ing items will need to be considered when planning an
excavation program at Operable Unit 02:

•Historical arti fact s
•Dust control
•Trucking access
•Overhead power lines
•Security ,
•Erosion control
•Underground utilities
•Safety

1.2.11 Cultural Resource Survey
Archaeological Site 24LN1045 was f ir s t determined to be eligible for the National
Register of Historic Places by the Corps of Engineers (COE) on December 29, 1978.
Test s on this site in 1978 and in 1993 through 1994 determined that it contained
significant archaeological information. The extent of removal actions at Operable Unit
02 will be coordinated with the f ind ing s of a professional archaeologist and ERA with
respect to Archaeological Site 24LN1045. Figure 1-4 shows 1994 information from the
Montana Historical Society f i l e s relative to the location of Archaeological Site
24LN1045 and an exposed artifact area.
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Section 1

1.2.12 Transportation and Disposal Considerations and Options
The closest railroad track is on the other side of the Kootenai River and no loading
f a c i l i ty is near Operable Unit 02. There fore , transport of removal and demolition
waste from Operable Unit 02 by rail is not a viable option. All transport of removal
and demolition waste from Operable Unit 02 will be by truck.

•Truck loading will need to be done under strict dust control procedures.
•Truck drivers must be asbestos sa f e ty trained and wearing appropriate personal

protective equipment (PPE) during loading and unloading operations.
•Transportation by tarp covered and lined end dump trucks or by belly dump

trucks if determined feas ib le once disposal sites have been selected.
•The removal contractor will be required to submit a Traffic Control Plan

addressing issues such as f l a g service and closing of Rainy Creek Road by the
U.S. Forestry Services during removal operations.

•Excavated soils and demolition debris will be disposed in the location known as
H o l e #23 on the abandoned venniculite mine and then covered.

• The removal contractor will be required to submit for review by the EPA, prior
to initiating removal action activities, a Dumping/Dust Control Plan for
dumping at H o l e #23.

•Disposal of demolition debris to o f f - S i t e licensed and permitted l a n d f i l l s is an
option.

•Disposal of asbestos containing materials to o f f - S i t e licensed and permitted
l a n d f i l l s is an option.

•Disposal of contaminated soils to o f f - S i t e licensed and permitted l a n d f i l l s is an
option.

1.2.13 Special Considerations
•Relocation of owners during removal/demol i t ion actions.
•Prior to starting work on Operable Unit 02, an aerial photograph and detailed

land survey performed by a Sta t e of Montana Registered Surveyor to determine
topography, locations of all improvements, physical features, property
boundaries, and soil sample locations will be required.
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•It is presently planned to remove a maximum 18 inches of soil from areas of
Operable Unit 02 determined by surface soil sampling to contain asbestos
contaminated soils. In these locations, EPA has elected to remove the top 12
inches of soil, perform confirmatory soil sampling and, f o l l o w i n g receipt of soil
sampling results, remove an additional 6 inches of soil, if required. At this time,
the maximum d e p t h of soil to be removed from confirmed contaminated areas of
Operable Unit 02 is 18 inches.

•Construction quality control
•Health and sa f e ty plan
•Dust control and decontamination water collection and recycling
•Continuous air monitoring
•Individual personnel air monitoring
•Access restrictions
•Strict access control
•Personnel and equipment decontamination fac i l i t i e s
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Sect ion 2
Removal Action Work Plan
2.1 Logistical and Spec ia l Considerations
2.1.1 Operable Unit 02
The Operable Unit 02 is used primarily as a f u l l y operational retail nursery business
for growing, storing and selling of plants/ flowers, trees, and related items. The
general public has unrestricted access to the property during normal business hours.
During asbestos abatement and building demolitions, the owners should not be
residing on Operable Unit 02 nor should customers be allowed oh the property. The
nursery .business will not be operational during the removal activities. Relocation to
another location on the property during the removal action is not a feas ible
alternative. About one-third of the long shed is used to store nursery supplie s , tools,
and various pieces of equipment used in their nursery business. These items may be
contaminated with asbestos fibers and may need to be cleaned prior to reuse or
disposed of as asbestos containing material and replaced. Also, the mushroom
growing operation in the underground tunnels needs to be removed prior to
demolition of the tunnels. Approx imate ly 3,000 two to four gallon buckets f i l l e d with
vermicuKte used to grow a certain species of mushroom are presently in the tunnels.
The rentainmg two-thirds-of the long s h e d ' s space is used as leased storage.
Recreational vehicles (RV), trailers, boats, automobiles, and numerous other articles
belonging to others-are- stored in the long shed. An inventory of the items stored in
the long shed, and the ownership of each article, needs to be determined prior to
asbestos removal of this building. Microvacuum dust tests of some items stored in the
long shed have been obtained and the results indicate significant concentrations of
asbestos fibers. Consequently, it is very likely that many of the articles stored in the
long shed may be contaminated with asbestos fibers and need to be cleaned and
inspected to confirm that they have been sati s factorily decontaminated before leaving
Operable Unit 02 and returned to their respective owners.
State of Montana Bills of Lading (BOL) will be prepared by the removal/ demolition
contractor for each truckload of waste leaving Operable Unit 02 and disposed at H o l e
#23. All record keeping shall be in accordance with EPA's Oh Scene Coordinator
(OSC) and Remedial Cost Management System (RCMS) protocols. EPA will sign all
BOLs.
2.1.2 Disposal at Abandoned Vermiculite Mine
All removal and demolition debris will be disposed at Hole #23 (see discussion of
disposal at the abandoned vermiculite mine tailings pi l e below). Once all materials
are disposed at the abandoned vermiculite mine, the debris will be covered and the
H o l e #23 location graded. Stat e of Montana coordination for this work is anticipated.
The owner of the abandoned vermiculite mine will also need to allow disposal on its
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Section 2

property. In conducting this activity, EPA will, to the extent practical, comply with all
appl i cab l e or relevant and appl i cab l e requirements (ARARs).
The State of Montana and EPA have considered placing asbestos contaminated soil
removed from Operable Unit 02 at the eroded area of the abandoned vermiculite mine
tailings pile. However, in order to dispose of soil in this location, a substantial
engineering evaluation is required. The eroded area of the abandoned vermiculite
mine tailings pile is located in the proximity of the dam and active spillway. A
topographic survey and geotechnical evaluation of the tailings pile s tability and
capability to support excavation equipment needs to be performed. In addition, an
evaluation of the existing dam is necessary as part of this evaluation. A temporary
roadway from Rainy Creek to this disposal area would need to be designed and
constructed. The roadway would need to include a culvert in order to permit
uninterrupted operation of the sp i l lway throughout the construction and disposal
operation. The aggressive schedule established by EPA for performing the removal
action at Operable Unit 02 does not include time for conducting this evaluation and
related activities. Therefore , Hole #23 remains the favored location for disposal of all
materials removed from Operable Unit 02 under the planned time-critical removal
action.
2.1.3 Project Execution Plans
Prior to initiation of removal action activities, the removal contractor will be required
to submit, at a minimum, the f o l l o w i n g plans for review by the Government Agencies
having jurisdiction on this project

• T r a f f i c control
•Dust control
•Erosion control
•Demolition/ dismantling
•Transport and disposal plan
•Equipment decontamination plan

2.1.4 Tes t Pit Program
CDM will develop specif ications for conducting a test pit excavation program. The
test pit excavation program will be conducted once the detailed surveys of Operable
Unit 02 has been received, reviewed, and accepted. The current owner of Operable
Unit 02 will be requested to part ic ipate by i d e n t i f y i n g known or suspect locations of
underground structures.
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2.2 Informat ion N e e d s for Remedial Design Plans andS p e c i f i c a t i o n s
The f o l l ow ing work elements need to be performed in order to provide the
information needed to e f f e c t i v e l y manage, control/ and document removal and
demolition activities at Operable Unit 02.
2.2.1 Conduct Land Survey
A detailed property line survey and topographic survey will need to be prepared for
Operable Unit 02 by a registered land surveyor licensed in the Stat e of Montana prior
to initiation of removal action activities. All physical features and structures on
Operable Unit 02 will need to be located on the survey. Information obtained from the
surveys will be in both reproducible hard copy and AutoCAD electronic format. The
surveys will be used to establish air monitoring locations, limits of work areas,
confirm existing building locations and dimensions, i d e n t i f y abutters, and to prepare
a grading plan:
2.2.2 Plantings Survey
A walkover will be made by ERA, the V o l p e Center and, the owners of Operable Unit
02 to determine which shrubs and trees are to be salvaged. Flagged trees and shrubs
will be careful ly excavated/ balled and burlapped, and maintained by the removal
contractor throughout the removal/ demolition process.
ZZ3

Materials (RACM) and Demolition of All Structures
All structures are known to contain RACM. To fac i l i ta t e demolition and disposal of all
building components, each building will be decontaminated using high vacuum
machinery with high e f f i c i ency particulate air (HEPA) f i l t e r s prior to dismantling and
demolition. All decontamination, dismantling, and demolition activities will be
conducted in a manner such that no visual dust emissions are observed, in accordance
with National Emission Standards for Hazardous Air Pollutants (NESHAPS), asbestos
(40 CFR Part 61, Paragraph 61.145) regulations.
All demolition debris will be disposed at Hole #23 in the abandoned vermiculite
mine. The removal/demolition contractor will be responsible for thoroughly washing
down all trucks prior to their leaving Operable Unit 02. No mud or dust will be
permitted on Highway 37.
Prior to decontamination and demolition activities, the removal/ demolition
contractor shall prepare the previously referenced plans. With respect to dust control
on the highways and roads where removal debris will be transported, it is planned to
use liquid magnesium chloride for dust control. Water misting of structures during
demolition will be required.
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Following removal and disposal of all contents, the underground tunnels will be
washed down and the roofs broken up and dropped into the tunnels. Remaining
portions of the tunnels will be f i l l e d in with common f i l l .
2.2.4 Removal of Potential Asbestos Containing Soi l s
Once all stored items on Operable Unit 02 have been removed and disposed or
relocated, and buildings demolished, soil removal will begin. Based on the results of
surface soil sampling, 12 inches of contaminated soils will be removed from areas of
known contamination. Confirmatory soil sampling will f o l l ow. If contaminated soil is
confirmed by the supplemental sampling, an additional 6 inches of soil will be
removed to a maximum dep th of 18 inches. Fol lowing removal of a maximum of 18
inches of soil, the excavated areas of Operable Unit 02will be covered with 12 inches
of common fill and 6 inches of gravel compacted to be suitable for future asphalt
paving. Areas not anticipated to be paved will be covered with 12 inches of common
fill and 6 inches of topsoil and hydroseeded. It should be noted that future
excavations at depth s greater than these presently proposed for soil removal may
pose the risk of exposure to asbestos contaminated soils at greater depths.
2.2.5 Inventory and Removal of Property Contents
As has been discussed earlier in this section, an inventory of items belonging to others
and stored on a lease basis in the long shed at Operable Unit 02 will be made by the
V o l p e Center. A detailed asbestos survey of items stored on the property would be
extremely time consuming and is therefore not recommended. As an alternative, all
articles stored in a building shall be assumed to be contaminated with asbestos fibers
and decontaminated and relocated, or disposed as determined during the survey.
There will be three categories of inventory:

•No value - owner agrees and labels as trash for disposal
•Of value - dean and return to owner.
•Of value - however, more economical to dispose and either replace with new or

provide owner with fair compensation.
All stored articles shall be thoroughly decontaminated by washing f o l l o w e d by visual
inspection prior to their disposal or return to their proper owners. Items not
compatible with standard decontamination procedures will need to be l ega l ly
disposed and their owners fa i r ly compensated.
2.2.6 Prepare H e a l t h and S a f e t y Plan Requirements
The removal action contractor will be responsible for deve lop ing and implementing a
H e a l t h and S a f e t y Plan for all removal actions and demolition activities at Operable
Unit 02. The H e a l t h and S a f e t y Plan will be developed and implemented in
accordance with the U.S. Occupational S a f e t y and H e a l t h Administration (OSHA)
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Standard 29 CFR Part 1910 and Part 1926, Occupational S a f e t y and H e a l t h Standard
for the Construction Industry, and all appl i cab l e OSHA H e a l t h and S a f e t y
Requirements.
The H e a l t h and S a f e t y Plan will be reviewed and approved by a Certi f ied Industrial
Hygienist (OH) prior to initiating removal actions. All modifications to the H e a l t h
and S a f e t y Plan that are required during the removal action at Operable Unit 02 will
also be reviewed and approved by the project OH prior to being implemented. The
Heal th and S a f e t y Plan will be included in the removal action specif ications and will
address the fol lowing:

•Overview of the potential hazards of the work
•Identif ication of safe work practices
•Training and medical monitoring requirements
•Personal protective equipment requirements
•Communication and emergency notification procedures
•Project documentation

Once the H e a l t h and S a f e t y Plan has been approved by the OH, the removal action
contractor will review the plan with all removal action personnel. All removal actions
at Operable Unit 02 will be conducted in strict accordance with the approved H e a l t h
and S a f e t y Plan;
2.2.7 Prepare Construction Quality Control

and Quality Assurance F l a n .
The text portion of the Sampl ing and Quality Assurance Project Plan developed by
EPA is provided in A p p e n d i x B. A p p l i c a b l e requirements of this plan will be
implemented during the removal/demoli t ion activities described in this RAWP.
2.2.8 Prepare Air Monitoring Requirements
Air monitoring will be conducted to determine airborne dust and asbestos f iber levels
during the removal actions. Air monitoring will be performed by the air monitoring
consulting f irm and by the removal action contractor. Air monitoring will be
performed prior to the initiation of removal actions to determine background levels of
dust and fibers in the air. Air monitoring will be performed during removal actions
and demolition activities to ensure that dust and fibers are not being released from
the work areas during removal actions, determine the appropriate level of respiratory
protection for removal action workers, and to document dust and f iber levels
f o l l o w i n g the removal actions.

DOT V o l p e Center 2-5
S c t M T k i g ifn/00



Section 2

Air monitoring will be performed using continuous aerosol monitors and by
collecting samples for analysis by transmission electron microscopy (TEM). The MIE
DataRAM™ Portable Real Time Aerosol Monitor will be used to conduct continuous
air monitoring on the perimeter of Operable Unit 02 to determine the total mass of
airborne dust and fibers (expressed as micrograms per cubic meter ( u g / m 3 ) of air).
Air samples that will be analyzed by TEM will be collected and analyzed in
accordance with A p p e n d i x A of the EPA's AHERA regulation (40 CFR Part 763) in
accordance with ISO 10312 counting rules. S a m p l e results analyzed by TEM will be
expressed as asbestos structures per square millimeter (structures/mm2).
Background Air Samples
The air monitoring consulting f irm will collect background air samples at Operable
Unit 02 to determine background airborne asbestos f iber levels prior to the start of the
emergency removal action. The consulting f irm will collect air samples for TEM
analysis at identical locations on Operable Unit 02 on two d i f f e r e n t days to determine
background airborne asbestos f iber levels. The background air samples will be
compared to the final clearance air samples to ensure that airborne asbestos f iber
levels at the completion of the removal action are equal to or lower than the asbestos
f iber levels present prior to initiating the removal action.
Ambient Daily Air Monitoring
The air monitoring f irm will conduct air monitoring during the removal action at
Operable Unit 02 to ensure that airborne dust and fibers are not being released during
the removal action. The air monitoring f irm will collect air samples along the
perimeter of Operable Unit 02, in clean rooms, and at the exhaust of negative air
machines.
The air monitoring f irm will place up to eight MIE DataRAM™ Portable Real Time
Aerosol Monitors along f ixed locations along the perimeter of Operable Unit 02. The
DataRAMs will provide continuous monitoring of the total mass of airborne
participates on the perimeter of Operable Unit 02. The air monitoring f irm will also
collect air samples for TEM analysis at these same f ix ed locations on the perimeter of
the projec t to determine the concentration of airborne asbestos fibers. The air
monitoring f irm will analyze the data collected f rom the DataRAM and the TEM
analyses to establish trends between airborne partic ipate levels and asbestos levels.
The air monitoring f irm will also collect air samples in the clean rooms of
decontamination chambers, at the exhaust of negative air machines, and other
appropr ia t e areas on Operable Unit 02. The purpose of these samples is to document
that clean rooms are actually dean and that the negative air machines are not
exhausting asbestos fibers.
OSHA Compliance Air Samples
The removal action contractor will collect daily personal air samples on its workers to
document compliance with the Occupational S a f e t y and H e a l t h A d m i n i s t r a t i o n ' s
(OSHA) Asbestos Standard for the Construction Indus try (29 CFR Part 1926.1101).
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The removal action contractor will collect time-weighted average (TWA) and
excursion samples from ten percent (or a minimum of two) of the workers each day
removal action work is performed. The TWA samples will be started at the beginning
of each work day and will be turned off at the conclusion of each work day. T W A s
will be adjusted using the Brief and Scala Method for workdays that last longer than
eight hours. Thirty-minute excursion samples will be collected from workers during
work activities that are expected to generate the highest f iber levels.
the results of the TWA and excursion samples will be compared to the Asbestos in
Construction Standard to determine if the level of respiratory protection worn by
removal action workers is adequate.
Ambient Final Clearance Air Samples
A f t e r each building or structure on Operable Unit 02 has been decontaminated, the air
monitoring f irm will perform a detailed visual inspection of the building or structure
to ensure that yermiculite and dust have been adequately removed. Since each
building and structure at Operable Unit 02 will be demolished; final clearance air
samples are hot required prior to demolishing the building or structure. Therefore,
once a building passes the final visual inspection, the building can be dismantled.
At the conclusion of the removal action for the Operable Unit 02, the air monitoring
f irm will collect final clearance samples. The air samples will bei collected and
analyzed by TEM. The samples will be collected at the same locations as the
background samples collected prior to the initiation of the removal action. These
samples will be compared to the background air samples to ensure that airborne
asbestos f iber levels at the completion of the removal action are equal to or lower than
the background fiber levels.
2.2.9 Prepare Decontamination and Dust Suppres s ion

Requirements
2̂ .9.1 Decontamination and Dust Suppres s ion Requirements
The contents of the buildings and structures and the buildings and structures
themselves will be decontaminated by the removal contractor during the removal
actions at Operable Unit 02. In addition, construction equipment such as backhoes
and trucks will be decontaminated prior to leaving Operable Unit 02. Removal action
personnel will be required to decontaminate themselves at the end of each work shi f t
Before leaving Operable Unit 02. Prior to the start of the removal actions, spec i f i c
decontamination and cleaning procedures will be developed and included in the
removal action specifications.
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2.2.9.2 Decontamination Procedures
Prior to the initiation of removal actions, spec i f i c decontamination and cleaning
procedures will be developed and included in the removal action specif ications for
Operable Unit 02. The specifications will include the requirements for
decontaminating personnel, construction equipment, contents of the buildings, and
the buildings themselves. The f o l l o w i n g paragraphs provide an overview of the
decontamination and cleaning activities.
Z2.9.3 Personnel Decontamination
The removal action contractor will furnish and install separate personnel
decontamination fac i l i t i e s at Operable Unit 02 for male and female removal action
workers to shower at the completion of each work shi f t The decontamination fa c i l i ty
will consist of a minimum of a dean room, shower room, and dirty room separated by
air locks. The fa c i l i ty will have hot and cold running water, and will have a negative
air system that prevents fibers from being released into the dean room. All shower
water will be f i l t e r ed to remove asbestos fibers before being released to the
environment Workers will enter the dirty room, remove their protective dothing,
step into the shower room and shower, and then enter the dean room before taking
work breaks or leaving Operable Unit 02 for the day. The personnel decontamination
f a c i l i ty will be available for use by the engineer, f ederal , and state agency personnel
throughout the duration of the project
2.2.9A Decontamination of Construction Equipment
A variety of construction equipment and vehicles, such as backhoes, loaders, dump
trucks and bobcats, wijl require decontamination before leaving Operable Unit 02 to
prevent asbestos contaminated soil from being tracked off Operable Unit 02. The
removal action contractor will be required to construct a decontamination f a c i l i t y and
asphalt paved roadway at Operable Unit 02 to decontaminate equipment and
vehides. The equipment or vehides to be decontaminated will be driven to the pad
and washed with water to remove visible signs of soil and mud from the exterior of
the equipment or vehide. The water will be collected for f i l t r a t i o n and/or disposal in
accordance with the removal c o n t r a c t o r ' s approved H e a l t h and S a f e t y Plan.
2,2.9.5 Decontamination of the Contents of the Buildings
The removal action contractor will set up a separate decontamination f a c i l i t y at
Operable Unit 02 for removal action workers to decontaminate and reclaim (to the
extent poss ible) the contents of the buildings. The removal action speci f ications will
provide detailed procedures for decontaminating items that will indude the use of
high e f f i d e n c y particulate air (HEPA) vacuum deaners and/or rags wetted with
amended water. Decontamination of these items will take place in a decontamination
f a c i l i t y that is separate from the personnel decontamination fa c i l i ty .
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The decontamination fa c i l i ty will consist of a minimum of a dean room, cleaning
room, and dirty room separated by air locks. The fa c i l i ty will have running water, and
will have a negative air system mat prevents fibers from being released into the dean
room. All water will be f i l t ered to remove asbestos fibers before being released to the
environment Filtered water will be sampled and analyzed to confirm asbestos fibers
have been removed. The contents of the buildings will be taken through the dirty
room and handed to personnel in the deaning room to be decontaminated. A f t e r each
item is deaned, the decontaminated item will be handed to personnel in the dean
room to be taken to a temporary storage fac i l i ty.
2.2.9.6 Decontamination of the Buildings
Once the contents of the buildings have been removed and decontaminated, the
removal action contractor will perform a gross decontamination of the buildings. The
removal action specifications wffl provide detailed procedures for gross
decontamination of the buildings that will indude the use of HEPA vacuum cleaners,
amended water, and/or rags and mops. Once a building has been decontaminated
and inspected by the air monitoring firm, the removal action contractor will, when
appropriate, spray a lock down encapsulant onto building surfaces to lock down any
residual fibers.
2.2.9.7 Dust Suppres s ion Procedures
The removal action will indude dust suppression procedures to prevent asbestos
contaminated dust from migrating off Operable Unit 02. Consideration will also be
given to controlling dust on Rainy Creek Road generated by trucks hauling waste to
H o l e #23 at the abandoned vermiculite mine. The removal action specifications will
indude detailed requirements for dust suppression that will indude the use of liquid
magnesium chloride dispensed by water trucks on Operable Unit 02 and on Rainy
Creek Road. Water spraying and misting will be required continuously during
demolition activities. The air monitoring f irm will conduct visual observations and air
monitoring of Operable Unit 02 to ensure that the removal c o n t r a c t o r ' s dust
suppression techniques are adequate.
2.2.10 Anticipated S p e c i f ications and Drawings
Anticipated Spec i f i ca t i on s
Division 1 - General Requirements
Summary of Work 01010
Measurement and Payment 01025
Control of Work 01046
F i e l d Engineering 01050
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Special Provisions 01170
Project Meetings 01200
Submittals 01300
Construction Scheduling 01311
QA/QC Plan 013xx
Testing and Laboratory Services 01410
Temporary Facil i t i e s 01500
Contract Closeout 01700
Division 2 - Operable Unit 02 Work
Decontamination 02050
Demolition 02055
Earthwork (Soils Removal, Disposal, Backfil l ,
Compaction and Grading) 02200
Sediment and Erosion Control 02270
Chain Link Fence 02830
Asphalt Paving 02xxx
Loam and Hydroseed 02xxx
Division 13 - Special Construction
Liquid Waste Management 13574
Hazardous and Non-Hazardous Material Management 13575
H e a l t h and S a f e t y Plan Requirements 13680
Emergency Response Requirements 13685
Ballasts, Transformers, Mercury Switches, Hydraul i c
F l u i d s Management 13695
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Air Monitoring 13xxx
Decon and Dust Suppres s ion 13xxx
Asbestos Abatement 13xxx
Anticipated Drawings
Operable Unit 02 Existing Conditions Plan
Operable Unit 02 Demolition Plan
Operable Unit 02 Erosion Control Plan
Operable Unit 02 Grading Plan
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S e c t i o n s
Remedial Action Equipment andManpower N e e d s
3.1 Operable Unit 02 Plant Removal/DemolitionActivities
3.1.1 Mobilization
Initial mobilization for this project will be performed in preparation of Operable Unit
02 decontamination, asbestos abatement, fa c i l i ty dismantling, and demolition portion
of the work.
3.1.2 Set Up Temporary Faci l i t i e s
Temporary fac i l i t i e s shall consist of the f o l l ow ing items and structures:
O f f i c e Trailer - One government o f f i c e trailer (60 ft by 14 ft) with o f f i c e s in each
corner and a conference roonrin the middle. The government o f f i c e trailer shall have
two voice phone lines and one dedicated facsimile line. Two 60 ft by 10 ft. o f f i c e
trailers for construction support with o f f i c e s on each end and a conference room in the
middle. These o f f i c e trailers shall have two voice phone lines and one dedicated
facsimile line; All o f f i c e s shall be equipped with personal computersor l a p t o p s ,
drinking water dispensers, refrigerators, facsimile machines, copiers, and telephone.
A'VHS video camera set up with a VCR and remote shall be provided and installed in
the government o f f i c e trailer. Garbage collection service shall be provided to support
operations at Operable Unit 02.
Decon Trailer - T h e decon trailer shall be equipped with lockers for all personnel,
clothes washer and dryer, and a shower. It shall be a 40-foot box trailer with a small
o f f i c e on one end for the Project Superintendent.
Temporary Electrical Power-Service - Electrical power shall be provided through the
existing service and hard wired into the o f f i c e trailers.
Tool Shed - The tool shed shall be staged adjacent to the o f f i c e trailer and contain
tools, PPE, and small equipment. The tool shed shall be an 8 ft by 40 ft. ro l l -o f f steel
storage container that shall be wired for electrical service and lights.
Portable T o i l e t s - Portable toilets for male and f emale workers and agency personnel
shall be staged in the S u p p o r t Zone and workers must exit through the personnel
decontamination fa c i l i ty in order to access these facil i t ie s . The number of toilet seats
and urinals shall be in accordance with the requirements of 29 CFR 1910.120(n)(3)(I),
however, there shall be at least three portable toilets with hand washing fac i l i t i e s at
Operable Unit 02. Portable toi le t s shall be emptied and cleaned, and liquids,

1
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disinfectants, paper, etc. replaced or resupplied every other day during the removal
activities.
Security Fence - Temporary security fencing shall be erected around the o f f i c e trailer,
tool shed, and construction equipment storage area. Security fencing shall be chain
link fence with driven (not drilled and cast-in-place) comer and line posts.
Construction Equipment Storage Area - The construction equipment storage area
shall be at least 40,000 ft sq. encompassing the o f f i c e trailers, tool shed, fa c i l i ty
parking lot, and all heavy equipment stored at Operable Unit 02 when not in use.
Contaminated Materials Staging Area - A temporary holding area for RACM waste
shall be constructed on Operable Unit 02 with a soil benn stacked at least two feet
high for spill containment This f a c i l i t y shall be constructed during the "Set Up
Temporary Facilities" task and provided to store hazardous or potent ial ly hazardous
waste on a temporary basis. The final disposition of wastes stored in this area shall be
determined as soon as possible.
Hazardous Materials Storage Area - A temporary staging area for hazardous
materials such as fu e l , lubricating oils, chemicals storage, PCB light ballasts and other
hazardous and regulated materials removed from Operable Unit 02 and from
structures prior to their demolition shall be constructed on Operable Unit 02. The area
shall be bermed around the perimeter.
Recyclable Materials Storage Area - A recyclable materials storage area shall be
established for demolition debris or salvageable items determined to be acceptable for
recycling. It shall be strategically placed at the fa c i l i ty where transportation and
disposal can easily occur.
3.1.3 Construct Decontamination F a c i l i t y
Personnel decontamination faci l i t i e s shall consist of personnel showers, eyewash
stations, personal protective equipment (PFE) storage, tables, and chairs for
personnel.
Equipment decontamination fac i l i t i e s shall be constructed of a 20 ft by 45 ft. by 6 in.
excavation lined with 20 mil plas t ic with a sump on the low corner for water
collection. The liner shall be covered with 1 inch dean gravel so that decon water can
easily percolate through the gravel, onto the plast ic and be collected in the sump.
Decon water shall be containerized in one of the 21,000 gallon water storage tanks for
treatment, recycling, or o f f - S i t e disposal.
Structural decontamination fac i l i t i e s shall consist of French drains around the
perimeter of the structural slabs, and the use of booms and dikes to collect
decontamination water. Plastic sheeting shall be wrapped around the exterior walls of
these structures to collect overspray and mitigate dust

DOT V o l p e Center 3-2



Sections

3.1.4 Decontaminate and Remove Salvageable
Inventoried Property

Salvageable items inventoried and decontaminated shall be recycled or reused as
deemed appropriate. These items shall be removed from each structure, passed
through the decontamination fac i l i ty , inspected arid analyzed for residual
contamination. If any item is determined to require further decontamination, then the
process shall be repeated until determined clean. The salvageable items shall be
staged in the recyclable materials storage area and prepared for o f f - S i t e shipment
3.1.5 Dispose of Non-Salvageable Inventoried Items
Non-salvageable items shall be staged either in the Hazardous Waste Storage Area or
the Recyclable Items Storage Area. The appropriate storage area for non-salvageable
items shall be determined by inspection and sample analyses.
3.1.6 Dismantle Structures
The structures requiring dismantling are the long shed and west shed. These
structures are in need of roof repairs and their structural integrity would need to be
confirmed by a licensed Montana structural engineer before considering them
economically feas ible to keep in service. These structures contain vermiculite that is
lodged in between structural members and cavity walls. Dismantling these structures
will be accomplished using hand tools and using the CAT 330 L Excavators under a
constant water spray to mitigate and control dust Personnel shall access the roof of
these structures using the p l a t f o r m lift, boom lift, and f o r k l i f t with personnel basket
The roof of these structures shall be dismantled f ir s t fo l lowed by the interior walls.
Exterior walls shall remain and be decontaminated in place.
3.1.7 Remove RAGM
RACM that are lodged in between structural supports, metal siding, inside interior

! walls, arid on surfaces throughout each structure shall be removed, bagged,
containerized, and staged in the Hazardous Waste Storage Area where it shall be
prepared for transportation. Transportation and disposal of RACM shall occur when
adequate quantities of the waste have been accrued to maximize transportation
e f f i c iency.
3.1.8 Controlled Demolition or Dismantling of Structures
Controlled demolition of each structure shall not occur until it has been established
that all RACM have been properly removed. A Certi f ied Industrial Hygienist shall
perform air monitoring, inspection, and clearance prior to initiating the demolition
process. By the time the demolition process is ready to begin, the only remaining
portions of the structures shall be the support ing steel frames and exterior walls. The
entire structure shall be comple t e ly decontaminated to minimize the generation of
dust during the demolition process. The CAT 330 L Excavator with shear attachment
shall cut cross members and support s while the CAT 330 L Excavator with a thumb
attachment pu l l s the structure down. The process shall be repeated as needed until
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the entire structure has been brought to the ground. Water spray, air monitoring, and
visual inspection shall be done continuously during this process to mitigate and
control dust
Asphalt and concrete structures and slabs shall be removed using a CAT 330 L
Excavator. The asphalt and concrete shall be staged and pulverized using the CAT 330
L Excavator with a pulverizer attachment The pulverized concrete and asphalt shall
be staged for transportation to the abandoned vermiculite mine for disposal
3.1.9 Excavation
Prior to the excavation of asbestos contaminated soils, Operable Unit 02 shall be
cleared and grubbed of all vegetation, as necessary, using appropriate equipment
Excavation of the soil at Operable Unit 02, as directed by the EPA, shall be done using
appropriate equipment The overall area of Operable Unit 02 is approximate ly 16.70
acres. If 18 inches of soil were to be removed from Operable Unit 02, the estimated
volume of soil is calculated as f o l l ows:
1 acre = 43,560 sq. ft times 1.5 feet (excavation d e p t h ) = 65,340 cu. ft per acre times
16.70 = 1,091,178 cu. ft times 1.25 for expansion = 1,363,972.5 cu. ft divided by 27 =
50,517.5 cubic yards to material to be excavated and removed. The volume of soil
underneath the long shed should be subtracted from this amount since the long shed
slab shall not be demolished and removed. The long shed slab covers an area of 39,200
sq. ft Therefore, 39,200 sq. ft times 1.5 fee t (excavation d e p t h ) = 58,800 cu. ft times
1.25 for expansion = 73,500 cubic feet divided by 27 = 2,722.22 cubic yards. The actual
estimated volume of soils to be removed from Operable Unit 02 is 50,517.5 - 2,722.2 =
approximately 47,795.3 cubic yards.
Up to an estimated 50 cubic yards of additional soils requiring excavation,
transportation and disposal are located across the Kootenai River and adjacent to the
railroad tracks where the conveyor system from Operable Unit 02 deposited
vermiculite for loading onto rail cars for o f f - S i t e transportation.
The soils shall be excavated under a constant water spray provided by f i x ed water
cannon and water trucks. Dust control and suppression is a major concern and shall
be continuously monitored by visual inspection and air monitoring.
3.1.10 Waste Loading and Transportat ion
All demolition debris not recycled shall be loaded onto end dump trucks for disposal
at H o l e #23. All demolition debris including steel, wood, concrete, asphalt pavement,
etc. shall be reduced to a size capable of being readily and e f f i c i e n t l y loaded into end
dump trucks. It is anticipated that hydraulic shears, pavement breakers/pulverizers,
and other appropriate demolition equipment will be used for this purpose. The soils
shall be loaded into lined end dump trucks for transportation and disposal at H o l e
#23 at the abandoned vermiculite mine or at a f a c i l i t y that is licensed and permitted
by the Stat e having jurisdiction.
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3.1.11 Waste Disposal
Waste materials will be disposed at Hole #23 or as fo l lows. RACM requiring disposal
at a licensed fa c i l i ty permitted to accept RACM shall be transported to a fa c i l i ty in
Spokane, Washington. Demolition debris suitable for recycling shall be recycled or
disposed at the Lincoln County L a n d f i l l All solid wastes disposed at Hole #23 shall
be deposited daily in a manner such that the area can be graded to a reasonably
smooth and f l a t surface. Soils excavated from Operable Unit 02/will be placed on top
of the solid wastes, graded to'.a smooth, relatively f l a t surface acceptable to the V o l p e
Center and EPA. Once all soils to be removed from Operable Unit 02 are disposed at
Hole #23, tiie disposed material will be covered with one foot of common fill, 6 inches
of topsoiL and be hydroseeded with native grasses and plantings.
3.1.12 Import Clean Backfil l Material
Imported backfi l l materials are available from various local sources. The estimated
volume of imported materials should be 47,795.3 cubic yards times 1.5 tons per yard =
71,692.95 tons.
3.1.13 Backfi l l and Compact
Backfill and compaction shall be accomplished using a CAT D8 Dozer, CAT 140G
Motor Grader and water trucks. Compaction shall be done using "wheel rolled"
techniques in loose l i f t s to promote revegetation of the native plants. The building
slab underneath the long shed shall be buried with imported materials. Depth of fill
material' to b e ' d e t e r m i n e d . ' .
3.1.14 Grading
Finish elevations, lines and grades shall be similar to the elevations and grades of the
pre-existing conditions at Operable Unit 02.
3.1.15 Restoration
Upon completion of the grading, a hydroseeding mixture of native plants shall be
applied to restore vegetation at Operable Unit 02.

DOT V o l p e Center 3-5
8/17/00
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T o view t h e a c t u a l i m a g e s ,p l e a s e c on tac t t h eS u p e r f u n d R e c o r d s C e n t e r
at ( 3 0 3 ) 3 1 2 - 6 4 7 3 .
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SCREENING FACILITY (OPERABLE UNIT 02) REMOVAL ACTION
I D
1
2
3
4
S
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12
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15
16
17
18
19
20
21

Task Name Dura ition Start
Pre-Construction Phase - Screening Faci l i ty 30d 06/01/00

Prepare Plans
Demolition Plan

15d 06/05/00
5d 06/05/00

Transportation and Disposal Plan 5d 06/05/00
Traf f i c Control Flan
Grading Flan
Dust Control Plan
Erosion Control Flan
Heal th and S a f e t y Flan
Q A / Q C P l a n

f n

5d 06/05/00
5d 06/05/00
5d 06/05/00
5d 06/05/00

15d 06/05/00
15d 06/05/00

;d Goods and Services 30d 06/D1/DO
Construction Phase - Screening Faci l i ty 88d OtyOl/00

Mobilization (RCMS, Review Removal Scheme) lOd 06/01/00
Set-up Temporary Facilities, Prep Of Property 4d 06/14/00
Construct Decontamination Facil i t ie s 4d 06/22/00
Inventory and Organize All Materials 5d 06/22/00
Move, Return or Dispose Inventoried Property lOd 06/28/00
Relocate Residents Od 06/01/00
Remove RACM/ Gross Contamination 15d 06/22/00
Controlled Demolit ion/Dismantling Structures 15d 07/10/00
Excavation

Project: Libby Removal Schedu l e
Date: 05/18/00

30d 07/08/00
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I D Task N a m e
22 Waste Loading and Transportation
23 Waste Disposal & Recycling
24 Import dean Backfil l Material

Duration
30d
30d
45d

25 Backfil l & Compact Imported Materials 30d
26 S i t e Grading
27 Sit e Restoration
28 Demobilization

20d
15d
3d

29 Post Construction Phase - Screening Fac i l i ty 58d
30 Conduct Final Inspections with VOLPE and EPA 5d
31 Submit Notice of Comple t i on 2d
32 Submit Project Accruals and FINAL CQC Submit ta l s lOd
33 Submit DRAFT dose-out Report
34 VOLPE Review of dose-out Report
36 Incorportate Comments
36 Final Report

Project: Ubby Removal S c h e d u l e T a s k
Date: 05/18/00 ^
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T A R G E T S H E E T
E P A R E G I O N V I MS U P E R F U N D D O C U M E N T M A N A G E M E N T S Y S T E M

D O C U M E N T N U M B E R : 2000505_________

S I T E N A M E : L I B B Y A S B E S T O S
D O C U M E N T D A T E : 0 5 / 1 7 / 2 0 0 0

D O C U M E N T N O T S C A N N E D
Due to one of the f o l l o w i n g reasons:
0 P H O T O G R A P H S
D 3 - D I M E N S I O N A L
D O V E R S I Z E D
D A U D I O / V I S U A L
D P E R M A N E N T L Y B O U N D D O C U M E N T S
D POOR L E G I B I L I T Y
D O T H E R
D N O T A V A I L A B L E
D T Y P E S O F D O C U M E N T S N O T T O B E S C A N N E D(Data P a c k a g e s , Data V a l i d a t i o n , S a m p l i n g Data, C B I , C h a i n o f C u s t o d y )
D O C U M E N T D E S C R I P T I O N :

APPENDIX A - P h o t o g r a p h s o f t h e F o r m e r S c r e e n i n a P l a n t (11 P i c t u r e s )

Contact the S u p e r f u n d Records Center to view a v a i l a b l e document.
(303)312-6473



A p p e n d i x B
T e x t Portion of S a m p l i n g and Quali ty AssuranceProj e c t Plan Developed by EPA

D O T V o l p e C e n t e r
Screen A p p e n d i x 5 / 1 7 / 0 0



EPAR8_______________Multimedia Asbe s t o s S a m p l i n g : Libby,MT______January 4 , 2000

S A M P L I N G A N D Q U A L I T Y A S S U R A N C E P R O J E C T P L A NR E V I S I O N 1

F O R
L i b b y . M o n t a n a

Environmenta l M o n i t o r i n g f o r A s b e s t o s
Baseline Monitoring for Source Area and Residential ExposuretoTremolite-ActinoliteAsbestos Fibers

On Scene Coordinator:
Paul P e r o n a r d , OSC
8EPR-PAER

Science S u p p o r t Coordinator:
Chris W e i s , Ph.D., DABT
8EPR-PS
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D O C U M E N T R E V I S I O N L O G

Revision Date M a j o r C h a n g e s
1 2 / 6 / 9 9
1/4/00 a. Revised text to c l a r i f y s t u d y d e s i gn and DQOs

b. A d d e d SOP for sur fac e water to a l l o w c o l l e c t i o n and eva lua t i on of s u r fa c e wateras a t ranspor t medium
c. A d d e d a l t e rna t iv e SOP for asbestos a n a l y s i s in soil that may have h ighers e n s i t i v i t y than other methods.
d. A d d e d f i g u r e s t o h e l p i l l u s t r a t e key s t e p s f rom s a m p l e c o l l e c t i on to a n a l y s i s
e. A d d e d final S O P s as a p p e n d i c e s to the revision.
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T a b l e o f C o n t e n t s
DQO# DQO Element page#

A1 Title and A p p r o v a l Page i
A2 T a b l e of Cont en t s i i
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A . P R O J E C T T A S K O R G A N I Z A T I O N

A 3 P R O J E C T M A N A G E M E N T
U . S . Environmental Pro t e c t i on A g e n c y

Paul PeronardOn-Scene C o o r d i n a t o r ( P r i m a r y C o n t a c t )L i b b y , MT Response
J o h a n n a M i l f e r ( S e c o n d a r y C o n t a c t )On-Scene C o o r d i n a t o rL i b b y , MT Response
Doug S k i e , DirectorEmergency Response ProgramEcosystems Prot e c t i on and R e m e d i a t i o n
E P A Region V I I I Science a n d M e d i c a l A d v i s o r s :
C h r i s t o p h e r P . W e i s , P H D , D A B TRegional T o x i c o l o g i s tS c i e n t i f i c S u p p o r t C o o r d i n a t o r f o r t h e ResponseEcosystems Prote c t i on and Remed ia t i on
A u b r e y M i l l e r , M D , M P H .
M e d i c a l C o o r d i n a t o r f o r Environmenta l Emergencie sand H a z a r d sU.S. P u b l i c Heal th Service Region 8 andUSEPA Region 8 .

A 4 PROBLEM D E F I N I T I O N a n d B A C K G R O U N D
Problem: T h i s s a m p l i n g p l a n has been d e v e l o p e d in response to requests f r o m theS t a t e o f Montana; Linco ln County Heal th Board ( m e e t i n g minutes , 1 1 / 2 3 / 9 9 ) , and C i t y o f f i c i a l sof L i b b y , MT, to addre s s que s t i ons and concerns raised by c i t izens of L i b b y r e g a r d i n g p o s s i b l eo n g o i n g exposures to asbestos f i b e r s as a re su l t of h i s t o r i ca l m i n i n g , p r o c e s s i n g ande x p o r t a t i o n of a s b e s t o s - con ta in ing vermicul i t e . Over 60 years of m i n i n g , m i l l i n g , p a c k a g i n g ands h i p p i n g of v ermicu l i t e at the mine and associated p r o p e r t i e s r e su l t ed in the environmentalrelease of asbestos f i b e r s d u r i n g m i n i n g o p e r a t i o n s ( M c D o n a l d et al., 1986; A m a n d u s et al . ,1987; A m a n d u s and W h e e l e r ; 1987; A m a n d u s et al . , 1.978). S i n c e c lo sure of the mine in 1990,It is expec ted that p r o d u c t i o n - r e l a t e d emis s ions have been g r e a t l y reduced or e l i m i n a t e d .



EPA R8 M u l t i m e d i a A s b e s t o s S a m p l i n g : L i b b y , M T January 4, 2000

However, there are p r e s e n t l y i n s u f f i c i e n t da ta to c o n c l u d e that current expo sure s to r e s id en t s inL i b b y and the s urround ing area and occasional recreational vi s i tor s to the f o r m e r m i n i n g areas
are n e g l i g i b l e . The purpose of this sampling effort is to acquire information suitable forsupporting an exposure and risk assessment for current environmental conditions inLibby.

Background: Asbe s t o s is a generic term for a g r o u p of six n a t u r a l l y - o c c u r r i n g , f i b r o u ss i l i ca t e mineral s that have been w i d e l y used in commercial p r o d u c t s . A s b e s t o s minera l s fal linto two g r o u p s or classes: s e r p e n t i n e asbestos and a m p h i b o l e asbestos. S e r p e n t i n easbestos, which i n c l u d e s the mineral c h r y s o t i l e , a magne s ium s i l i c a t e m i n e r a l , pos se s se sr e l a t i v e l y l o n g and f l e x i b l e c r y s t a l l i n e f i b e r s that are c a p a b l e o f b e ing woven. A m p h i b o l easbestos, which i n c l u d e s th e minera l s amos i t e , c r o c i d o l i t e , t r e m o l i t e , a n t h o p h y l l i t e , andac t ino l i t e , f orm c r y s t a l l i n e f i b e r s that are s u b s t a n t i a l l y more b r i t t l e than s e r p e n t i n e asbestos.
A s b e s t o s i s of p o t e n t i a l h e a l t h concern because chronic i n h a l a t i o n e xpo sur e toexcessive l e v e l s of asbestos f i b e r s s u s p e n d e d in air can re su l t in l u n g d i s ea s e such asasbestosi s , m e s o t h e l i o m a , and l u n g cancer. F i g u r e 1 pr e s en t s a p r e l i m i n a r y S i t e C o n c e p t u a l

M o d e l which i d e n t i f i e s exposure p a t h w a y s by which asbes tos f i b e r s f r o m m i n i n g - r e l a t e dsources migh t become entrained in air in L i b b y , l e a d i n g to i n h a l a t i o n e xpo sur e s of r e s i d e n t s orvvorkers. The si te c oncep tual model will be r e f i n e d as site d a t a are acquired and an improvedu n d e r s t a n d i n g of actual t r a n s p o r t and e xpo sur e p a t h w a y s i s achieved.
A p p r o a c h : T h i s s a m p l i n g p l a n describe s th e e f f o r t s p l a n n e d by ERA to moni tor andcharacterize a s b e s t o s - c o n t a i n i n g m a t e r i a l s in and about the v i c i n i t y o f L i b b y . The p l a n wi l l becomposed of two pha s e s :

Phase 1: T h i s i s a r a p i d p i l o t - s c a l e i n v e s t i g a t i o n tha t has two main o b j e c t i v e s :
a) Obtain i n f o r m a t i o n on airborne asbestos l e v e l s in L i b b y in order to j u d g ewhether a t i m e - c r i t i c a l i n t e r v e n t i o n i s needed to pro t e c t p u b l i c h e a l t h .
b) Obtain d a t a on asbes tos l e v e l s in p o t e n t i a l source m a t e r i a l s , and i d e n t i f y themost a p p r o p r i a t e a n a l y t i c a l me thod s to screen and q u a n t i f y asbes tos in sourcemater ia l s .
Phase 2: T h i s w i l l consist of a sy s t emat i c e v a l u a t i o n of asbestos l e v e l s in air inLibby and in a p p r o p r i a t e background l o c a t i o n s , a l o n g with a s y s t e m a t i c i n v e s t i g a t i o n toi d e n t i f y the actual or p o t e n t i a l s our c e( s) and release m e c h a n i s m ( s ) of asbestos in L i b b yand the s u r r o u n d i n g area. The i m p l e m e n t a t i o n , pace and scope of Phase 2 and theme thod s used to c o l l e c t and a n a l y z e s a m p l e s in Phase 2 will be d e t e rmined in l a r g e partby the re su l t s of the Phase 1 p i l o t s t u d y .

i n t e r p r e t a t i o n . A n a l y s e s o f asbestos f i b e r s in air and other s i te media w i l l d e t e r m i n e thep o t e n t i a l ( o r lack o f p o t e n t i a l ) f o r human i n h a l a t i o n expo sure under pre s ent c o n d i t i o n s . T h eenvironmental f a t e and t r a n s p o r t of asbes tos f i b e r s may be such tha t pre s ent measurementc o n d i t i o n s (e.g. wea ther) a n d / o r measurement t e chn ique s i n t e r f e r e wi th t h e a b i l i t y t o i d e n t i f y
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a n d / o r q u a n t i f y asbestos f i b e r s in relevant expo sure media ( s o i l , d u s t , air, or water). T h u s ,while conclusions drawn f r o m the i m p l e m e n t a t i o n of this s t u d y are a p p l i c a b l e to the presentcondi t i on s at the s i te , they do not nece s sar i ly r e f l e c t c o n d i t i o n s which may d e v e l o p in thef u t u r e .
A 5 P R O J E C T T A S K D E S C R I P T I O N

To the extent p o s s i b l e , s a m p l i n g wi l l be conducted such that da ta wi l l be m e a n i n g f u l forhuman exposure and risk assessment. Because the ch i e f exposure p a t h w a y is air, e m p h a s i sw i l l b e p l a c e d on c o l l e c t i o n o f a ir s a m p l e s . In a d d i t i o n , to . h e l p i d e n t i f y p o t e n t i a l sources andt ranspor t p a t h w a y s f or asbestos, s a m p l e s o f various b u l k m a t e r i a l s (mine waste, s o i l , d u s t ,water, s e d i m e n t ) will al so be c o l l e c t e d in r e s i d e n t i a l and non-re s id en t ia l areas.
Phase 1

Basic.tasks.needed to c o m p l e t e Phase 1 are l i s t e d below:
1. C o l l e c t s a m p l e s of air, s o i l , d u s t , water, and i n s u l a t i o n f r o m s e l e c t ed l o c a t i o n s inand around town, i n c l u d i n g a number of r e s ident ia l a n d / o r commercial l o ca t i on s ,as well as s u s p e c t e d source areas such as h i s t o r i c a l m i n i n g / p r o c e s s i n g / l o a d i n gf a c i l i t i e s .
2. P e r f o r m asbestos ana ly s e s on all air s a m p l e s and a selected set of the d u s t , s o i l ,i n s u l a t i o n and water s a m p l e s ( tho s e j u d g e d to be most l i k e l y to have e i th er "high"or "low" c onc en t ra t i on s) in order to obtain p r e l i m i n a r y i n f o r m a t i o n on asbestosl e v e l s in air and other media, and to i d e n t i f y the o p t i m u m c o n d i t i o n s for c o l l e c t i o nand a n a l y s i s of b u l k media.
At this t ime, the p r o p o s e d ' s a m p l i n g for Phase 1 consist s o f c o l l e c t i o n o f env i ronmenta lmedia f r o m a p p r o x i m a t e l y 30 re s idences and 3 p o t e n t i a l source areas. R e s i d e n t i a l s a m p l el o ca t i on s wiirbe selected f r o m residences v o l u n t e e r i n g f o r m u l t i m e d i a s a m p l i n g . I n a d d i t i o n t othe c o l l e c t i o n of s a m p l e s w i t h i n the r e s i d e n t i a l area, s a m p l e s may a l s o be c o l l e c t e d incommercial warehouses, a g r i c u l t u r a l b u i l d i n g s , or businesses in L i b b y , as needed to s u p p o r tthe o b j e c t i v e s of the On Scene C o o r d i n a t o r . P o t e n t i a l source area s a m p l e s w i l l be c o l l e c t e da long the mine road ( R a i n y Creek R o a d ) and at the F o r m e r V e r m i c u l i t e L o a d i n g facili ty near theintersec t ion of Rainy Creek Road and H i g h w a y 37.
M e d i a s a m p l e s wi l l b e c o l l e c t e d a c c ord ing to S t a n d a r d O p e r a t i n g Procedures p r o v i d e dby C O M , Inc. or as p r o v i d e d in the a t t a chmen t s to t h i s S a m p l i n g and Q u a l i t y Assurance P l a n .

Phase 2
The p u r p o s e of Phase 2 is to d e s i g n and i m p l e m e n t a sy s t emat i c p r o g r a m of s a m p l eco l l e c t i on and a n a l y s i s t o f u l ly characterize l e v e l s o f h e a l t h risk f r o m l ong- t e rm i n h a l a t i o n
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exposure to asbestos in air, and to i d e n t i f y any actual or p o t e n t i a l sources and releasemechanisms of asbestos. S p e c i f i c ta sks needed to i m p l e m e n t Phase 2 will be s e l ec t ed a f t e rc o m p l e t i o n of Phase 1.
A 6 Q U A L I T Y O B J E C T I V E S a n d C R I T E R I A f o r M E A S U R E M E N T D A T A

Two type s o f o b j e c t i v e s ar e i d e n t i f i e d in t h i s q u a l i t y assurance p r o j e c t p l a n (QAPP):general o b j e c t i v e s and d a t a q u a l i t y o b j e c t i v e s (DQOs). General o b j e c t i v e s are s ta t ement s ofprac t i ca l g o a l s t h a t , i f r e a l i z e d , w i l l s u b s t a n t i a l l y contr ibut e t o ach i ev ing the p u r p o s e o f th es tudy. D e v e l o p m e n t of DQOs is a process that is i n t e n d e d to ensure that task o b j e c t i v e s arec l e a r l y d e f i n e d and that da ta c o l l e c t e d are a p p r o p r i a t e and o f s u f f i c i e n t q u a l i t y to s a t i s f y theobjec t ive s .
Phase 1 General O b j e c t i v e 1

Determine whether current airborne levels of asbestos in Libby are high enough towarrant a time-critical intervention.
Phase 1 G e n e r a l O b j e c t i v e 2

Obtain preliminary data on asbestos concentrations in potential source materials for air(e.g., dust, soil, mine waste), and determine the optimum conditions for sampling and
quantifying asbestos levels in source materials.

Phase 2 Genera l O b j e c t i v e
The general objectives for Phase 2 is to collect reliable and systematic data on asbestoslevels in air and other media in Libby to allow a reliable evaluation of current humanexposure and health risk from asbestos as well as an identification of sources ofunacceptable levels of asbestos in air.

Data Q u a l i t y Obj e c t i v e Process
The DQO process can be an i t erat ive process which is d e s i g n e d to f o c u s on thedec i s ions that must be made and to h e l p ensure that the s i te a c t i v i t i e s tha t acquire d a t a arel o g i c a l , s c i e n t i f i c a l l y d e f e n s i b l e , and cost e f f e c t i v e . The DQO process i s i n t e n d e d to:
p Ensure that task ob j e c t iv e s are d ear ly d e f i n e d .
p Determine a n t i c i p a t e d uses of the d a t a
p Determine what env i ronmen ta l d a t a are necessary to meet these o b j e c t i v e s
p Ensure tha t the d a t a c o l l e c t e d are of a d e q u a t e q u a n t i t y and q u a l i t y for the

i n t e n d e d use
The three s tage s of the DQO proce s s are i d e n t i f i e d below and a d i s c u s s i o n of how th ey
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have been a p p l i e d in the charac t er iza t ion s t u d y described herein. The three s tage s areundertaken in an interactive and iterative manner, whereby all the DQO elements arec o n t i n u a l l y reviewed and re-evaluated u n t i l there i s reasonable assurance that s u i t a b l e d a t a for
decis ion making w i l l be a t t a i n e d .
p S t a g e I - Identi fy Decision T y p e s : S t a g e I d e f i n e s the t y p e s of d e c i s i on s that wil l bemade by i d e n t i f y i n g d a t a uses, e v a l u a t i n g a v a i l a b l e d a t a , d e v e l o p i n g a concep tua lm o d e l , a n d s p e c i f y i n g o b j e c t i v e s f o r t h e p r o j e c t : T h e c onc ep tua l model f a c i l i t a t e si d e n t i f i c a t i o n of d e c i s i o n s that may be made, the end use of the d a t a c o l l e c t e d , and thep o t e n t i a l d e f i c i e n c i e s in the e x i s t i n g i n f o r m a t i o n .
p S t a g e I I - I d e n t i f y Data U s e s / N e e d s : S t a g e I I s t i p u l a t e s criteria f o r d e t e r m i n i n g da taadequacy.-Thi s- s tage i n v o l v e s - s p e c i f y i n g the q u a n t i t y and q u a l i t y of da ta necessary tomeet t h e S t a g e I o b j e c t i v e s . E P A ' s Data U s a b i l i t y f o r Risk Asse s sment G u i d a n c e(DURA) out l ine s general and s p e c i f i c r e commendat ions f o r da ta adequacy. T h i si n c l u d e s i d e n t i f i c a t i o n o f da ta uses and d a t a t y p e s , and i d e n t i f i c a t i o n o f d a t a q u a l i t y andq u a n t i t y needs.
p S t a g e - H I - - D e s i g n ^ D a t a ' C o l l e c t i o n Program: S t a g e I I I s p e c i f i e s t h e m e t h o d s b y whichd a t a o f a c c e p t a b l e q u a l i t y and q u a n t i t y wi l l be ob ta ined to make dec i s i ons . T h i sin format ion^ prov ided i n ' t h e S O P .

Through' u t i l i z a t i o n o f th e D Q O ' p r o c e s s , a s d e f i n e d in EPA g u i d a n c e (EPA540-R-93-071and -078, Sep 1993), t h i s Q A P P w i l l use several terms tha t are s p e c i f i c a l l y d e f i n e d to avoidconfus ion that might 'r e su l t ' f rom any m i s u n d e r s t a n d i n g o f t h e i r use. For each o f th e ta sksi d e n t i f i e d w i t h i n t h i s Q A P P , a " T a s k Objec t ive" i s s p e c i f i c a l l y d e f i n e d . T h e T a s k O b j e c t i v e i s aconcise s ta t ement 'o f the p r o b l e m to be a d d r e s s e d by a c t i v i t i e s under t h i s task. For each T a s kObje c t i v e , a d e c i s i on (or series of d e c i s i o n s ) i s i d e n t i f i e d which a d d r e s s e s the p r o b l e mcontained in the T a s k Objective:
For each decision; the da ta necessary to make the d e c i s i on are i d e n t i f i e d and d e s c r i b e d . 'For al l ana ly t i ca l da ta , q u a l i t y assurance ob j e c t iv e s are s p e c i f i e d that describe the minimumqua l i ty of data necessary to s u p p o r t the s p e c i f i e d d e c i s i on or test the hypo th e s e s . T h e s e q u a l i t yassurance o b j e c t i v e s are s p e c i f i e d as o b j e c t i v e s for pr e c i s i on , accuracy, r epr e s en ta t iv ene s s ,c o m p a r a b i l i t y , and c ompl e t ene s s . In a d d i t i o n , data review and v a l i d a t i o n procedure s ares p e c i f i e d in the QAPP that evaluate how well the a n a l y t i c a l data meet these q u a l i t y assuranceob j e c t iv e s and whether or not the da ta are of s u f f i c i e n t q u a l i t y for the in t ended usage.

i •" -T h e f o l l o w i n g sec t ions a p p l y t h e D Q O process t o t h e L i b b y P r o j e c t , S t a g e I a n d S t a g e I I .S t a g e I I I i s d i s cus s ed la t e r (see S e c t i o n B ) , b u t s a m p l i n g a n d a n a l y s i s me thod s pre s ented i nthi s section are considered t en ta t i v e and f i n a l dec i s ions on o p t i m u m s a m p l i n g and a n a l y t i c a lme thod s w i l l be d e l a y e d u n t i l the f i n d i n g s o f Phase 1 are a v a i l a b l e .
DQO S t a g e I - I d e n t i f y i n g Deci s ion T y p e s

t

S t a g e I of the DQO process i d e n t i f i e s a pr imary que s t ion and s econdary que s t ions that
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need to be resolved at the c o m p l e t i o n of the s a m p l i n g and a n a l y s e s program.
p P R I M A R Y Q U E S T I O N ( P h a s e 1 ) : A r e current airborne l e v e l s o f asbes tos s u f f i c i e n t l yh i g h to warrant a t ime- cr i t i ca l in t ervent ion?
p SECONDARY QUESTION ( P h a s e 1): What are the most l i k e l y sources of asbestos inair, and what are the best methods for q u a n t i f y i n g asbestos l e v e l s in p o t e n t i a l sourcematerial s?

D Q O S t a g e I I - I d e n t i f y i n g Data U s e s / N e e d s

S t a g e I I o f t h e D Q O proces s a l s o d e t e rmine s what t y p e a n d q u a l i t y o f da ta a r e neededto answer th e que s t ions d e v e l o p e d in S t a g e I. EPA has d e v e l o p e d a s even-s t ep method f or. d e v e l o p i n g the DQOs. T h i s seven-step method i s a p p l i e d below in order to d e f i n e the da tarequirements needed to achieve the p r i m a r y and secondary o b j e c t i v e s of the Phase 1eva lua t i on (and summarized in T a b l e 1).
Primary Objective: Evaluate The Need For Time-critical Action
1. S t a t e the P r o b l e m

The p r o b l e m to be addr e s s ed by t h i s s t u d y is tha t c i t i z en s of L i b b y a p p e a r to have anincreased inc idence of a sb e s t o s-re la t ed d i s e a s e , but there are no d a t a to d e t e rmine if t h i sd i s ea s e is a t t r i b u t a b l e s o l e l y to h i s t o r i c e x p o s u r e s , or whe ther current e xpo sur e s are ofc o n t i n u i n g h e a l t h concern.
2. I d e n t i f y the Deci s ion

The f i r s t d e c i s i on to be made is whe ther or not t i m e - c r i t i c a l i n t e r v e n t i o n is needed toprotec t p u b l i c h e a l t h . If current e xpo sur e s are no t h i g h enough to warrant t i m e - c r i t i c a lin t e rv en t i on , the next d e c i s i o n is whe ther or not non-t ime-cr i t i ca l r emed ia l ac t ion is needed.

3. I d e n t i f y I n p u t s to the Deci s ion
Decisions on the need for t ime- cr i t i ca l in t e rven t i on or non-t ime-cri t i cal r emed ia t i on w i l l bebased on e s t imated risk of lung d i s ea s e in current r e s i d e n t s and workers in L i b b y . Two t y p e sof l u n g di s ease are of concern: asbe s to s i s (a non-cancer e f f e c t ) and l u n g cancer andmeso the l i oma (cancer e f f e c t s ) . L i m i t e d d a t a s ugge s t that chronic expo sure s t o c h r y s o t i l e f i b e rl e v e l s of 5-20 f / m L can cause a sb e s t o t i c change s (ATSDR 1 9 9 9 ) , but da ta are not s u f f i c i e n t toderive a r e l i a b l e chronic MRL or RfC for asbe s to s i s . However , m e t h o d s have been e s t a b l i s h e dfor e s t imat ing the excess risk of l u n g cancer a n d / o r meso the l ioma, and it is considered l i k e l ythat exposure l e v e l s that protec t a g a i n s t u n a c c e p t a b l e risk o f l u n g c a n c e r / m e s o t h e l i o m a (in the
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range of 0.1 to 0.0001 f/mL; see b e l ow) will also protec t agains t u n a c c e p t a b l e risk ofasbestosis.
The basic equation used to e s t imate cancer risk is:

Risk = Concentra t i on ( f / m L ) * U n i t Risk (ri sk p e r f / m L )
T h u s , the data needs are an e s t imate of airborne asbestos concentrat ion and anes t imate of cancer risk per unit c oncentra t ion.

Measurement of Asbestos Concentration in Air
There are a number, of t e chniques- for measuring asbestos f i b e r s in air, all of which arebased on visual i d e n t i f i c a t i o n of s tructures as asbestos f i b e r s . Most h i s t or i ca l human h e a l t hdata and many regula tory l i m i t s for asbestos exposure in air are based upon asbestos f i b e rconcentrat ions measured u s ing p h a s e contrast micro s copy ( P C M ) (see T a b l e 2 ) . I n t h i sm e t h o d , f i b e r material is d e f i n e d as hav ing a l e n g t h >5 microns and an aspect ratio ( l e n g t h todiameter ra t i o) of three or more. R e s u l t s are g e n e r a l l y reported as f i b e r s per milliliter of air(f/mL); - :
More recently, a number of other me thod s have been d e v e l o p e d for q u a n t i t a t i v e orq u a l i t a t i v e measurement o f asbestos f i b e r s in air, i n c l u d i n g t ran smi s s i on elec tron micro s copy( T E M ) , and~x-ray d i f f r a c t i o n ( X R D ) : T h e s e m e t h o d s a r e g e n e r a l l y more sens i t ive than P C M ,and also a l l o w v i s u a l i z a t i o n and q u a n t i f i c a t i o n of asbestos f i b e r s that are t h i n n e r t h a n thosevisibte under P C M . T h i s i s ' impor tant because i t i s l i k e l y that th e t o x i c i t y o f l o n g t h i n f i b e r s i sgreater than that of shorter t h i c k e r f i b e r s (Berman et al . , 1995). Based on t h i s , asbes tosf i b e r s in a ir w i l l b e q u a n t i f i e d by TEM. D e t a i l e d rule s f or i d e n t i f y i n g asbes tos f i b e r s o fb i o l o g i c a l concern by TEM are p r o v i d e d in ISO method 10312. This method i s an i n t e r n a t i o n a lstandard procedure that is recommended for q u a n t i f y i n g asbestos f i b e r s that are b e l i eved to bethe ch i e f source of human h e a l t h concern (Berman and C r u m p 1999).

Unit Risk for Asbestos in Air
It is mandatory that the unit risk value used to c a l c u l a t e cancer risk be based on thesame t y p e of asbestos measurement t e chn ique as used to q u a n t i f y asbestos concentrat ion inair. T h a t is, it is not correct to e s t imate risk by m u l t i p l y i n g a concentrat ion based on TEM f i b e r sper mL by a unit risk based on PCM f i b e r s per mL. T h u s , risk-based values shown in T a b l e 2 .cannot be used to i n t e r p r e t measurements based on TEM. EPA has d e v e l o p e d a model forp r e d i c t i n g risk f r o m m e s o t h e l i o m a and l u n g cancer f r o m T E M - b a s e d measurements o fasbestos in air (USEPA 1986), and t h i s method has been revised and improved by Berman andC r u m p ( 1 9 9 9 ) t o incorpora t e t h e i n f l u e n c e o f f i b e r l e n g t h . T h e risk f a c t o r s f o r t h e m o d i f i e dmeso the l i oma and l u n g cancer model are summarized in T a b l e 3. N o t e that the risk f a c t o rd e p e n d s not o n l y on the number of TEM f i b e r s greater than 5 um in l e n g t h , but a l so on the
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f r a c t i o n of all f i b e r s that are l o n g e r than 10 urn.
The t o x i c i t y f a c t o r s shown in T a b l e 3 are based on the best d a t a c u r r e n t l y a v a i l a b l e , butit is i m p o r t a n t to recognize that these t o x i c i t y f a c t o r s are uncertain. This is because the va lu e sare derived f r o m s t u d i e s in which i m p o r t a n t d e t a i l s o f expo sure ( l e v e l , d u r a t i o n , f i b e r sized i s t r i b u t i o n , etc.) are no t always known. In p a r t i c u l a r , the i m p o r t a n c e o f f i b e r size ( l e n g t h ,t h i c k n e s s ) and f i b e r t y p e ( t r e m o l i t e , c h r y s o t i l e , etc.) on t o x i c i t y i s d i f f i cu l t to q u a n t i f y andremains a source of d i s cu s s i on .

4. D e f i n e the S t u d y Boundari e s
Spatial Bounds

The s p a t i a l b ound s to be i n v e s t i g a t e d in t h i s p r o j e c t i n c l u d e the c ommuni ty of L i b b y , andareas associated wi th f o r m e r m i n i n g a c t i v i t i e s near the town. A p p r o p r i a t e ba ckground areasmay be s e lec ted for comparat ive e v a l u a t i o n .
Temporal Bounds

Asbe s t o s f i b e r s enter air m a i n l y as a re su l t of r e su sp en s i on due to mechanicald i s t u r b a n c e or wind erosion. Because mechanica l and wind f or c e s may vary s u b s t a n t i a l l y overt ime, asbestos l e v e l s in air are a l so e x p e c t e d to vary s u b s t a n t i a l l y over time. T h u s , e s t ima t e s
of l o n g term average c o n c e n t r a t i o n s are i n h e r e n t l y p r e f e r a b l e to measurements based on grabs a m p l e s . T h e r e f o r e , m u l t i p l e s a m p l e s of air w i l l be c o l l e c t e d over t ime at l o c a t i o n s of interes t .It is l i k e l y the h i g h e s t l e v e l s will tend to occur in summer, when source areas tend to be dry andWind and mechanical f o r c e s r e su l t in s i g n i f i c a n t du s t r e su spen s i on .
5. D e v e l o p a Dec i s i on R u l e

EPA must i d e n t i f y an actual or p o t e n t i a l threat to human h e a l t h or the environment inorder to i n i t i a t e a t i m e - c r i t i c a l in t e rv en t i on at a site. Based on current EPA g u i d e l i n e s , al i f e t i m e excess cancer risk of 1E-04 is c on s ider ed to be at the u p p e r end of the a c c e p t a b l e riskrange for chronic (lifetime) exposure. Based on t h i s , t h i s Phase 1 s t u d y will use an excesscancer risk of about 1E-03 as the a p p r o p r i a t e b oundary for d e c i s i o n - m a k i n g . T h a t i s, ifasbestos l ev e l s in air correspond to an e s t imated cancer risk of about 1E-03 or h i g h e r , t imecri t i cal actions to i d e n t i f y sources and f ind a p p r o p r i a t e and e f f e c t i v e in t e rven t i on s w i l l becons idered. If e s t imated cancer risks f r o m asbestos in Phase 1 air s a m p l e s do not exceed alevel of about 1E-03, then f u r t h e r s t u d i e s may be pursued to de t ermine if risk l e v e l s m i g h texceed 1E-03 at other t imes or in other p l a c e s , or if risks migh t exceed an a c c e p t a b l e chronicrisk level (e.g., 1E-04).
S. S p e c i f y L i m i t s on Dec i s i on Errors

The n u l l h y p o t h e s i s that will be t e s t ed in Phase 1 is that indoor air l e v e l s in L i b b y ares u f f i c i e n t l y h i g h to warrant t i m e - c r i t i c a l i n t e r v e n t i o n . Two t y p e s o f d e c i s i o n error are p o s s i b l e
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ivhen making th i s dec i s ion: ;
T y p e I Error: R e j e c t i n g the n u l l h y p o t h e s i s when it r e a l l y is true. T h a t is, the s i te isdeclared to be below a risk level of 1E-03 when it is r e a l l y above thi s l eve l .
T y p e I I Error: A c c e p t i n g t h e n u l l h y p o t h e s i s when i t a c t u a l l y i s f a l s e . T h a t i s , t h e site i sdec lared to be of t ime-cr i t i ca l concern when it a c t u a l l y is not.
The l i m i t s on these two t y p e s of errors are risk management j u d g e m e n t s . In order tominimize the chances of a T y p e 1 error ( a " f a l s e negat ive"), the d e c i s i on will be based on thehighes t concentration of asbestos f i b e r s de tec ted in any current ly-occupied r e s i d e n t i a l oro c cupa t i ona l b u i l d i n g evaluat ed in the Phase 1 i n v e s t i g a t i o n . If one or more s a m p l e s exceedsthe 1E-03 risk f ev er; time cri t ical action may be needed. However , a d d i t i o n a l s a m p l e s may bec o l l e c t e d to c o n f i r m the o r i g i n a l measurement and to r e f i n e the risk estimate. Because of thetime v a r i a b i l i t y in asbestos l e v e l s in air, f inal d e c i s i on s may be d e l a y e d u n t i l a d d i t i o n a l d a t aH a v e been c o l l e c t e d , i n c l u d i n g da ta in the summer when airborne r e su spen s i on and t r a n s p o r tof asbestos f i b e r s in ou tdoor air is cons idered to be more l i k e l y than in winter.

7. O p t i m i z e the Des ign for O b t a i n i n g Resu l t s
A d d i t i o n a l indoor a n d / o r ou tdoor air s a m p l e s may be c o l l e c t e d and in corpora t ed intoei ther Phase 1 a n d / o r Phase 2 as da ta become a v a i l a b l e on actual airborne e x p o s u r e and risklevels.

Secondary Objective: Preliminary Investigation of Source Materials
T a b l e 4 p r o v i d e s a summary of the seven-step DQO process for a c h i e v i n g thesecondary ob j e c t iv e . The f o l l o w i n g text de scribe s each of the DQO s t e p s in d e t a i l .

1. S t a t e the P r o b l e m
The p r o b l e m to be addre s s ed by .this p or t i on of the s t u d y is that most me thod s c u r r e n t l ya v a i l a b l e f or measuring asbestos in s o l i d m a t e r i a l s (e.g., s o i l , d u s t , b u l k i n s u l a t i o n , mine waste,etc.) are r e l a t i v e l y in s en s i t iv e , and it is not known whether impac t s of h i s t or i c or o n g o i n gasbestos releases on these media can be de t e c t ed by these t echniques .

2. Identify the Decision
The deci s ion to be made is whether a n a l y s i s of p o t e n t i a l source m a t e r i a l s a n d / o rt ranspor t media in and about the mine (e.g. , mine waste, sur fac e water) and in and about thecommunity of L i b b y (e.g., yard s o i l , house d u s t , g a r d e n s o i l ) can be r e l i a b l y q u a n t i f i e d u s inga v a i l a b l e t e chnique s . If so, then source areas j u d g e d to be of p o t e n t i a l concern may beremoved at the d i s c r e t i on of the O S C . A l t e r n a t i v e l y , a d d i t i o n a l s a m p l i n g and a n a l y s i s o f
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p o t e n t i a l source mater ial may be pursed as needed to i d e n t i f y i m p a c t e d areas and to f o c u s onsources of u n a c c e p t a b l e asbes tos l e v e l s in air.
3. Identify I n p u t s to the Deci s ion
Asbestos Measurements in Environmental Media

I n p u t s to the d e c i s i on w i l l be the r e s u l t s of asbestos a n a l y s e s of each med ium u s ing thebest a v a i l a b l e t e c h n i q u e ( s ) , as f o l l o w s :

Medium

Y a r d soilG a r d e n soilRoad soilMine wasteBulk i n s u l a t i o n

I n d o o r Dust

S u r f a c e Water

P r o p o s e d M e t h o d
S a m p l e P r e p a r a t i o n
C o l l e c t b u l k s a m p l e , p l a c e o n s l i d e
C o l l e c t b u l k s a m p l e , d r y

S e p a r a t e r e s p i r a b l e du s t f r a c t i o n u s i n gS u p e r f u n d me thod, c o l l e c t du s t o n f i l t e r ,c o l l a p s e f i l t e r , p r e p a r e T E M g r i d s
Microvacuum into c a s s e t t e , s u s p e n d du s t inw a t e r / a l c o h o l , c o l l e c t o n f i l t e r ,d r y a ' s f i , p r e p a r e T E M g r i d s
C o l l e c t b u l k s a m p l e , f i l t e r , c o l l a p s e f i l t e r ,p r e p a r e T E M g r i d s

S a m p l e A n a l y s i s
PLM of b u l k mat er ia l
V i s i b l e r e f l e c t i v e i n f r a r e ds p e c t r o s c o p y
T E M o f r e s p i r a b l e dust

T E M

T E M

T h e s e m e t h o d s have been s e l e c t e d because they are j u d g e d to be the most l i k e l y toyie ld r e su l t s that wi l l a l l o w q u a l i t a t i v e or q u a n t i t a t i v e e v a l u a t i o n o f asbes tos l e v e l s inenvironmental media. N o t e that several a l t e r n a t i v e m e t h o d s are i d e n t i f i e d f or soil and r e l a t e db u l k mat er ia l s . At p r e s e n t , it i s not known which of the se w i l l be the most a p p r o p r i a t e . It i senvisioned that a l l s a m p l e s wi l l b e screened u s i n g v i s i b l e i n f r a r e d s p e c t r o s c o p y , since t h i smethod is very f a s t and in exp en s iv e . If s u c c e s s f u l , the r e s u l t s of t h i s method can be used torank-order s a m p l e s into "high", "medium" and "low" concentra t ion ranges. For q u a n t i t a t i v easses sment, it i s envi s ioned that all s a m p l e s will be analyzed by PLM, since th i s method is f a s ta n d r e l a t i v e l y le s s e x p e n s i v e t h a n t h e S u p e r f u n d T E M method. T h i s e v a l u a t i o n w i l l b eg in withs a m p l e s that are known or su sp e c t ed to be h i g h in asbestos c onc en tra t i on , based ei ther on thein frared r e su l t s a n d / o r f i e ld observat ions such as the presence of v i s i b l e l e v e l s o f v e r m i c u l i t e ,p r o x i m i t y to known sources or waste m a t e r i a l s , etc. The a n a l y s e s will cont inue t h r o u g h thes a m p l e s to those tha t are known or s u s p e c t e d to c on ta in "low" l ev e l s . W h e n asbes to s f i b e rconcentrat ions are c o n s i s t e n t l y below the d e t e c t i o n l imit , f u r t h e r analy s e s by PLM may bed i s c o n t i n u e d . After the r e s u l t s of the i n f r a r e d and the PLM a n a l y s e s are a v a i l a b l e , a se t ofs a m p l e s w i l l be s e l ec t ed for a n a l y s i s by the S u p e r f u n d method. This method i s e x p e c t e d to bethe.most s en s i t ive , because i t i n c l u d e s a p r e l i m i n a r y s e p a r a t i o n of r e s p i r a b l e asbes tos f i b e r sf r om the bu lk m a t e r i a l , and because q u a n t i f i c a t i o n i s by TEM rather than P L M . However , the
10
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method is not yet in wide use, and is associated with a r e la t iv e ly h igh cost and slow turnaroundf i m e . It i s for t h i s reason that on ly about 15-21 s a m p l e s w i l l be evaluated by t h i s a p p r o a c h .This set w i l l be composed of a p p r o x i m a t e l y 5-7 in each of three categories: "high", "medium",and "low". C o m p a r i s o n of r e su l t s across these three me thod s w i l l a l l o w an e v a l u a t i o n of whichm e t h o d ( s ) is (are) most a p p r o p r i a t e for on-going e v a l u a t i o n of s o i l s and re lated m a t e r i a l s at thesite.
For the other m e d i a . ( d u s t , s u r f a c e water), al l s a m p l e s c o l l e c t ed w i l l b e analyzed by thea n a l y t i c a l me thod s i n d i c a t e d above. A compar i s on of r e su l t s across s a m p l e s w i l l be used todetermine whether the method i s l i k e l y to be r e l i a b l e and u s e f u l for f u r t h e r e v a l u a t i o n of sitesample s .

Community Interview
ERA wil l a d m i n i s t e r a c ommuni ty interview to numerous L i b b y r e s i d e n t s i n c l u d i n gre s ident s o f each hou s eho ld- sampl ed . - T h e s e interviews wi l l h e l p gauge communi ty member s 'level awareness about asbe s to s , t h e i r h e a l t h concerns about .a sbe s to s , t h e i r k n o w l e d g e aboutac t i v i t i e s tha t may r e su l t s in asbestos e xpo sure , as we l l as p o s s i b l e sources of asbes tos-bearing mater ia l . T h i s i n f o r m a t i o n may h e l p e x p l a i n observed asbestos l e v e l s in s a m p l e s f r o mthe home. A copy of the interview que s t i onna ir e is p r o v i d e d in S e c t i o n E ( A p p e n d i c e s ) .

j
4. D e f i n e the S t u d y Boundarie s
Spatial Bounds

The s p a t i a l b ound s to be i n v e s t i g a t e d in th i s p r o j e c t i n c l u d e the c ommuni ty of L i b b y , andareas associated with f o r m e r min ing a c t i v i t i e s near the town.

Temporal Bounds
Asbes to s l ev e l s in source or t ran spor t material are expec t ed to be r e l a t i v e l y s tab l e .T h u s , the time when source area s a m p l e s are c o l l e c t e d is not j u d g e d to be c r i t i ca l .

5. Deve l op a Decision Rule
If no observable d i f f e r e n c e in asbestos concentrat ion can be de t e c t ed between the twoclasses of. samples . .("high". vsJ'low."), it will be c o n c l u d e d that a) e i ther the medium is noti m p a c t e d , or b) the measurement t e chnique is not s u f f i c i e n t l y sensitive. If a d i f f e r e n c e can bed e t e c t e d , it wi l l be c onc luded that there is an impac t to that med ium, a l o n g with an actual orp o t e n t i a l release to the environment , and that the current method can be used to f u r t h e rinve s t iga t e and q u a n t i f y that release.

6. S p e c i f y L i m i t s on Decis ion Errors

11
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Because the de c i s i on to be made is m a i n l y with regard to method adequacy, noquanti tat ive rules are needed to d e f i n e dec i s ion errors.
?. O p t i m i z e the Des ign for O b t a i n i n g R e s u l t s

A d d i t i o n a l source area s a m p l e s may be c o l l e c t e d and incorporated into e i ther Phase 1a n d / o r Phase 2 as d a t a become a v a i l a b l e on the a b i l i t y of current m e t h o d s to detec t andq u a n t i f y asbestos f i b e r s in each medium.
PARCC Requirements

W i t h i n t h i s Q A P P , q u a n t i t a t i v e a n d q u a l i t a t i v e l i m i t s a r e d e f i n e d f o r p r e c i s i o n , accuracy,r epr e s en ta t iv ene s s , c o m p a r a b i l i t y a n d a n a l y t i c a l c o m p l e t e n e s s . R e p o r t i n g l i m i t s f o r a sbe s to sf i b e r s are set by the a n a l y t i c a l l a b o r a t o r y based on e n v i r o n m e n t a l ma tr i x , h i s t o r i c a l d a t a , andcompari son to EPA l i m i t s f or CLP and other me thod s . Q u a n t i t a t i v e l i m i t s are also d e f i n e d byT i i c r o s c o p y ( l i g h t micro s copy o r T E M ) f o r method d e t e c t i o n l i m i t s , a n d f o r method r e p o r t i n gl i m i t s or method q u a n t i t a t i o n l i m i t s . The QA p r o c e d u r e s o u t l i n e d in t h i s s ec t ion are i n t e n d e d toensure data q u a l i t y and to a d m i n i s t e r corrective ac t ions wi th the goal o f p r o d u c i n g d a t a tha tSati s fy the f o l l o w i n g requirements. Genera l g u i d e l i n e s , p o l i c i e s , and p r o c e d u r e s t o achieve
these o b j e c t i v e s are pre s en t ed below. Where a d d i t i o n a l , d e t a i l e d , p ro c edur e s are required toat ta in QA o b j e c t i v e s and to de s cr ibe s p e c i f i c m e t h o d s , the se are p r o v i d e d in the S O P s (seeat ta ched). T h e f o l l o w i n g P A R C C requirements a p p l y t o more s t a n d a r d chemical a n a l y t i c a lanalys e s , and p a r t i a l l y t o asbe s to s a n a l y s e s (e .g . , i d e n t i f y i n g p h y s i c o - c h e m i c a l make-up o fs p e c i f i c f i b e r s )
Precis ion: Prec i s i on is d e f i n e d as the agreement between a set of r e p l i c a t e measurementswithout a s s u m p t i o n or k n o w l e d g e of the true value. It i s a measure of agreement amongi n d i v i d u a l measurements o f th e same p r o p e r t y under pre s cr ib ed s i m i l a r c o n d i t i o n s .A g r e e m e n t i s e xpr e s s ed a s e i t h e r t h e r e l a t i v e percent d i f f e r e n c e ( R P D ) f o r d u p l i c a t emeasurements or the range and s t a n d a r d d e v i a t i o n for l a r g e r numbers of r e p l i c a t e s .The RPD w i l l be r epor t ed on required 5% l a b o r a t o r y d u p l i c a t e s .
Accuracy: Accuracy is a measure of the c lo s ene s s of i n d i v i d u a l measurements to the "true"value. Accuracy u s u a l l y is e xpr e s s ed as a p e r c e n t a g e of that value . For a varie ty ofa n a l y t i c a l pro c edure s , s t andard re f erence m a t e r i a l s t ra c eab l e to or a v a i l a b l e f r o mN a t i o n a l I n s t i t u t e o f S t a n d a r d s a n d T e c h n o l o g y ( N I S T , f o r m e r l y N a t i o n a l Bureau o fS t a n d a r d s ) or other sources can be used to d e t e r m i n e accuracy of measurements.Accuracy will be measured as the percent recovery (%R) of an a n a l y t e in a re f erences t andard or s p i k e d s a m p l e s (>3 at each s e l e c t ed concentra t ion r a n g e ) that s p a n the l i m i to f l i n e a r i t y f or the method.

Ideal ly , pr e c i s i on and accuracy e s t i m a t e s s h o u l d repre s ent th e entire measurementproce s s , i n c l u d i n g s a m p l i n g , a n a l y s i s , c a l i b r a t i o n , a n d o ther c o m p o n e n t s . F r o m aprac t i ca l p e r s p e c t i v e , the se e s t i m a t e s u s u a l l y r epre s ent o n l y a p o r t i o n o f th emeasurement proces s that occurs in the a n a l y t i c a l lab.
12
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Representat ivenes s: R e p r e s e n t a t i v e n e s s is the degree to which d a t a accurate ly and p r e c i s e l yrepresent charac t er i s t i c s of a p o p u l a t i o n , parameter var ia t ions at a s a m p l i n g p o i n t , or anenvironmental condi t i on . For th i s Q A P P , data and s a m p l e s representat ive of chemicaland b i o l o g i c a l exposures in the s t u d y and reference areas are to be c o l l e c t ed f r o mr a n d o m l y chosen residences.
C o m p a r a b i l i t y : Data are c o m p a r a b l e if site c on s id era t i on s , c o l l e c t i o n t e chnique s , andmeasurement procedure s , m e t h o d s , and r e p o r t i n g are equivalent for the s a m p l e s w i t h i na s a m p l e set. A q u a l i t a t i v e assessment of da ta c o m p a r a b i l i t y w i l l be made of a p p l i c a b l eda ta sets. T h e s e cri teria a l l o w compari son o f da ta f r o m d i f f e r e n t sources. C o m p a r a b l edata w i l l be obtained by s p e c i f y i n g s tandard uni t s for p h y s i c a l measurements ands tandard procedure s for s a m p l e c o l l e c t i o n , p r o c e s s i n g , and ana ly s i s . Pl ea s e s e e theattached S O P s f or s a m p l i n g and ana ly s i s procedures.
C o m p l e t e n e s s : Data are considered c o m p l e t e when a pre s cr ibed p er c en tage of the t o ta lintended measurements and s a m p l e s are ob ta ined . A n a l y t i c a l c o m p l e t e n e s s i s d e f i n e das the p er c en tage of v a l i d a n a l y t i c a l r e su l t s reques t ed, and >90% of analyzed s a m p l e ss h o u l d have r e s u l t s r epor t ed . For t h i s s a m p l i n g p r o g r a m , a min imum of 80 percent ofthe p l a n n e d c o l l e c t i o n of i n d i v i d u a l s a m p l e s for q u a n t i f i c a t i o n and a min imum of 30percent of re lated p a r a m e t e r s (e .g . , p h y s i c a l measurements , f i b e r t y p e , etc.) must beob ta ined to achieve a s a t i s f a c t o r y l eve l of da ta c o m p l e t e n e s s .
M e t h o d Detect ion L i m i t s ( a p p l i c a b l e t o chemical analyse s onlvV. Method de t e c t i on l i m i t s ( M D L s )are minimum values that can be r e l i a b l y measured to i d e n t i f y the a n a l y t e as b e ingpresent in the matr ix , versus method q u a n t i t a t i o n l i m i t s are the minimum values that canbe q u a n t i t a t e d with r ea s onab l e s c i e n t i f i c c o n f i d e n c e . The method wil l al so have amaximum l in ear value in most s i t u a t i o n s , and analys e s s h ou ld occur w i t h i n t h i s l i m i t o fl i n e a r i t y range. S e e a p p l i c a b l e o p e r a t i n g proc edure s f o r d e t a i l s .

13



•* ^ a OOP

T a b l e 1 . DQOs f o r P r i m a r y O b j e c t i v e : E v a l u a t e t h e N e e d f o r T i m e - C r i t i c a l A c t i o n
DQO S t e p
1.

2.

3.

4.

5.

6.

7.

D e f i n e t h e p r o b l e m

I d e n t i f y t h e d e c i s i o n

I d e n t i f y i n p u t s t o d e c i s i o n

D e f i n e s t u d y b o u n d a r i e s

D e f i n e d e c i s i o n r u l e

S p e c i f y l i m i t s o n d e c i s i o n errors

O p t i m i z e t h e d e s i g n

D e s c r i p t i o n
The c i t i z en s of L i b b y a p p e a r to have an increased i n c i d e n c e of a s b e s t o s - r e la t ed d i s e a s e , but there areno d a t a to d e t e r m i n e i f t h i s d i s e a s e i s a t t r i b u t a b l e s o l e l y to h i s t o r i c e x p o s u r e s , or whe ther currente xpo sur e s are of c o n t i n u i n g h e a l t h concern.
I s t i m e - c r i t i c a l a c t i on needed t o p r o t e c t p u b l i c h e a l t h ?I f y e s , i d e n t i f y a p p r o p r i a t e ac t ion a n d in t e rv ene a s necessaryIf no, d e t e r m i n e whether or not n o n - t i m e - c r i t i c a l r emedia t i on i s necessary
Leve l o f concern f or human h e a l t h ( l i f e t ime excess cancer ri sk o f 1E-03)E s t i m a t e of airborne a sbe s to s c o n c e n t r a t i o n , and cancer risk per unit concentrat ion.
Spatial bounds: C o m m u n i t y o f L i b b y , i n c l u d i n g f o r m e r m i n i n g , mi l l ing and p r o c e s s i n g areas and areasp o t e n t i a l l y i m p a c t e d a s d e f i n e d b y m e t e o r o l o g i c a l c o n d i t i o n s . I f nece s sary, a p p r o p r i a t e ba ckgroundareas are a l s o i n c l u d e d ( p r e c i s e l o c a t i o n s t o be d e f i n e d ) .Temporal bounds: m u l t i p l e a ir s a m p l e s wi l l be c o l l e c t e d in areas a s s o c ia t ed with f o r m e r m i n i n ga c t i v i t i e s near the town s e a s o n a l l y t h r o u g h o u t th e year
I f a sbe s to s l e v e l s i n i n d o o r a i r > 1 E - 0 3 risk l e v e l , c o n s i d e r t h e need f o r t i m e - c r i t i c a l i n t e r v e n t i o n .If a sbe s to s l e v e l s in i n d o o r a ir < 1E-03 ri sk l e v e l , t i m e - c r i t i c a l i n t e r v e n t i o n may not b e necessary.H o w e v e r , a d d i t i o n a l s t u d i e s may be needed to d e t e r m i n e i f n o n - t i m e - c r i t i c a l r e m e d i a t i o n i s necessary,or i f l e v e l s m i g h t exceed 1E-03 risk l e v e l s under d i f f e r en t c o n d i t i o n s (e .g . , s easonal v a r i a t i o n )
Risk management d e c i s i o n s wil l be based on the h i g h e s t airborne a sb e s t o s c o n c e n t r a t i o n f o u n d in anyr e s i d e n t i a l or o c c u p a t i o n a l b u i l d i n g .
I n c o r p o r a t e new i n f o r m a t i o n as d a t a become a v a i l a b l e on ac tual airborne e xpo sur e and risk l e v e l s .
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T a b l e 2: S u m m a r y o f A v a i l a b l e PCM-Based Expo sure Leve l s for Asbe s t o s
A g e n c y
A C G I H
N I O S H

O S H A

O S H A

E R A ( I R I S ) -
, E P A ( O W ) . .

Descr ip t i on
T L V - T W A
REL 100 minute TWA in, a 400Ls a m p l e ( a l l f o r m s )
P E L ( T W A ) a l l f o rms

PEL (ceiling) 30 minute average - all' f o r m s
. I n h a l a t i o n . unit risk.- all f o r m s ... ......
_ M C L ( f > 1 0 . j L i m . i n l e n g t h ) a l l . f o r m s .

N o m i n a l V a l u e
0.1 f/cc
0.1 f/cc

0,1 f/cc

1.0 f/cc

0.23 p er ( f /mL)
7 M F L "

Reference
A C G I H . 1998
N I O S H 1999

O S H A 1998
29 CFR 1919.1001
O S H A 1998
29 CFR 1926.1 101
I R I S 1999
EPA 1998

' M F L = m i l l i o n f i b e r s p e r l i t e r
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T A B L E 3 . U n i t Risk f o r I n h a l a t i o n o f A s b e s t o s

P o p u l a t i o n
M a l e N o n s m o k e rL u n g CancerM e s o t h e l i o m a sT o t a l
F e m a l e N o n s m o k e r
L u n g CancerM e s o t h e l i o m a sT o t a l
Mean T o t a l f o rN o n s m o k e r s
M a l e S m o k e rL u n g CancerM e s o t h e l i o m a sT o t a l
F e m a l e S m o k e rL u n g Cancer
M e s o t h e l i o m a sT o t a l
M e a n T o t a l f o rS m o k e r s

P e r c e n t a g e o f F i b e r s
0.50%

1.0E-02
H E - 0 1
1.2E-01

7.6E-03
1.3E-01
1.4E-01
2.6E-01

9.4E-02
7.6E-02
1.7E-01

6.4E-02
1.1E-01
1.8E-01
1.7E-01

1%
1.6E-02
1.9E-01
2.0E-01

1.2E-02
2.0E-01
2.1E-01
4.1E-01

1.5E-011.2E-01
2.8E-01

1.0E-01
1.9E-01
2.9E-01
2.8E-01

2%
3.0E-02
3.2E-Q1
3.5E-Q1

2.2E-02
3.6E-01
3.8E-01
7.3E-01

2.6E-01
2.2E-01
4.8E-01

1.8E-01
3.2E-01
5.0E-01
4.9E-Q1

4%
5.4E-02
6.2E-01
67E-01

4.0E-02
6.8E-01
7.2E-01
1.4E+00

5.0E-01
4.2E-01
9.2E-01

3.4E-01
6.2E-01
9.6E-01
9.4E-01

6%
8.0E-02
9.0E-01
9.8E-01

6.0E-02 :
1.QE+00
1.1E+00
2.0E+00

7.4E-01
6.0E-01
1.3E+00

5.0E-01
9.0E-01
1.4E+00
1.4E+00

G r e a t e r than 10 um
1*0%

1.3E-01
1.5E+00
1.6E+00

9.6E-02 '
1.7E+00
1.8E+00
3.4E+00

1.2E+00
9.8E-01
2.2E+00

8.2E-01
1.5E+00
2.3E+00
2.2E+00

15%
1.9E-01
2.2E+00
2.4E+00

1.4E-01
2.5E+00
2.6E+00
5.0E+00

1.8E+00
1.5E+00
3.2E+00

1.2E+00
2.2E+00
3.4E+00
3.3E+00

in L e n g t h
20%

2.6E-01
2.9E+00
3.2E+00

: 1.9E-01
3.3E+00
3.5EtOO
6.6E+00

2.4E+00
1.9E+00
4.3E+00

1.6E+00
2.9E+00
4.5EtOO
4.4E+00

30%
3.8E-01
4.3E+00
4.7E+00

2.8E-01
4.9E+00
5.1E+00
9.8E+00

3.5E+00
2.9E+00
6.4E+00

2.4E+00
4.3E+00
6.7E+00
6.6E+00

40%
5.0E-01
5.8E+00
6.3E+00

3.8E-01
6.5E+00
6.8E+00
1.3E+01

4.7E+00
3.8E+00
8.5E+00

3.2E+00
5.8E+00
9.0E+00
8.8E+00

50%
6.4E-01
7.2E+00
7.8E+00

4.8E-01
8.1E+00
8.5E+00
1.6E+01

5.9E+00
4.8E+00
1.1E+01

4.0E+00
7.2E+00
1.1E+01
1.1E+01

Source: Berman and C r u m p ( 1 9 9 9 )
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